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AsT. I. — On the Practical Construction qfAfhr&matic Object- 
Glasses. By Peter BAKioWf Esq. F. R. S. Professor in 
the Iloyal Military Academy, Woolwich. Commumcftted 
by the Author. 

1. x)l TASiBtr of methods have been proposed by matbemati* 
dans for determining the refractive and dispersive power of 
glass, and different principles have been j^ven for computing 
the radii of curvature of the lenses composing the olgect-glass 
of our achromalic telescopes. The subject, indeed, is perhaps as 
well understood by theoretical opticians as can be desired ; but 
this is far from being the case with many who are practically 
engaged in the construction of telescopes, and tot their conve- 
mence only the present article has been written. It professes to 
throw no new light upon this highly interesting subject, but 
merely to bring under one head, and to reduce to the most 
ample form, all that is actually required by the practical opti- 
cian, viz. 

1. To determine, in the most accurate manner, the refractive 
index of his two glasses : 

& To determine their relative dispernve power : 

3. To detemune the radii of curvature of the different sur- 
faces, so as to produce the achromatic property with the least 
spherical aberration. 

With a view to the former of these, the instrument reconi« 
mended and described by M. Biot, in his Traiti de Physique^ 

VOL. XIV. NO. 27. JANUARY 1826. A 



2 Mr BarJow On tfu Practical Construction 

has been adopted, as well as the principle of calculation ^ven 
by the same oudior; but this latter lias been reduced to lan- 
guage more intelligible to general readers. 

For the determination of the dispersive power, the instrument 
invented by Dr Brewster, and described by him in his " Treatise 
on New Philosophical Instruments," has been selected as the 
most simple, and as possessing every requisite precision for any 
practical application; and for the principles of computation, 
in this case, the formula, as given by Boscovich, and copied in 
the work last quoted, are those which, after some comparison, 
have been preferred. 

Liostly, For computing the curvatures, we have taken, as 
decidedly superior lo any other, the principles so ably illiistrated 
by Mr Herschcl in the Philosophical Transactions for 1821, 
and have extended his tablea, in order to reduce Oie labour of 
computation lo the least possible quantity. 

In every case, also, actual observations and calculations are 
stated in sufficient detail, to render the whole intelhgible to every 
one who has any knowledge of the iirst principles of mathema- 
lios, and who is supposed to be required to construct an object- 
glass of any given focus, from specimens of flint and plate or 
crown glass, with whose properties, in the first instance, he is 
wholly unacquainted. 

3. Inslrmaent Jbr vieastirtTtg ifte Jn^s of Die Prisma^ mul 
for determinhig the Refractive Indices. 

The first thing requisite is, for the artist to form for himself 
two small prisms of the flint and crown glass lie proposes work- 
ing together, reducing them to an angle of about 30" each ; but 
the exact measure of which must be afterwards determined by 
the instrument described below. 

This is shewn in two elevations, Plate I. Figs. 1. and 2. Here 
tss are three screws, which answer as feet to the instrument, and 
which at the same time serve for adjusting it to verticality. 
AB is a tube firmly attached to tJic centre of the three branches 
forming its base ; T is an interior tube sliding into the former, 
and by ' which the instrument may be turned in any 

po«tioi C is a sort of branch fixed to tlic interior 

iiihc, K i screweil the principal circle, graduated 
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^^^^^^^ of Achromatic Object-GUtases. 3 

^■415 shewn m the Ggure : m vi are two artuB turniog on one com- 
^P non centre, coinciding with that of the circle, each heing fur- 
nished at its extremity with a disc, having an adjustable sight 
pierced with a fine hole : e^' is a brass plate adjustable by the 
tangent-screw, seen in Fig. S., and which plate carncs at the 
upper part a square frame fised at right angles to it. This 
square frame is counter-sunk on the inside, so as to receive a 
parallel plate of glass, on which the prism is placed, for observa- 
L tion, as seen in both figures. 

The nature of this frame will be better understood by the 
I jierspective view of it, shewn in Fig. 3. Fig. 4. is a brass-plate 
l;ground parallel, and made to slide accurately over the frame, in 
I Mich a way as to bring the straight cliamferred edge a b exactly 
■.opposite to the centre of the graduated circle,— and the prism, 
when placed on the glass-plate, is brought exactly in contact 
nth tliis line or edge. The tangenl-screw mentioned above, 
erves to adjust the frame upwards or downwards, till the edge 
a & of the plate is opposite the centre, as above stated. 

3. To measure tite Ajiglc of the Prism. 
For this, it is best to use the parallel glass, blackened at the 
, or to keep one glass for this purpose : lay this in the 
frame, and, by means of a short spirit-level laid upon it, adjust 
the instrument by the screws in the stand, til! it is perfectly ho- 
riaontal ; then slip on the brass-plate, which ought also to be 
blackened, to prevent any confusion of reflected light. Now, 
bring both arms of the instrument above the horizontal line or 
zeTD, and set them both by means of the verniei-s to the same 
angle; as, for example, A(f or SO', he. Then look'mg through 
one of the small boles in tlie sights, the reflection of the other 
ought to be seen bisected by the edge of the brass-plate, which 
will shew the instrument to be correct; and if this should not 
happen, it must be brought to do so by adjusting the sights ac- 
cordingly. This being done, lay on the piism, placiug its sharp 
edge gently against the edge of the plate above mentioned, and 
then, while one of the sights rem^ fixed, move about the other, 
till the reflection of the small hole in the former is seen bisected 
by the straight edge as before, and then half the diiference in 
the two readings will be the angle sought. This operation, which 
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Flint Prism, No. 1. 
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■ n fCTy Rimpli;, mny l)e repeated al stveral angles, and 

^M result taken for the angle of ihi? prism. 

^1 4. The following esainplee will Euffictentlj' illustrale 

^H ration. 
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The principle of this deduction is too obvious to call for any- 
farther remark, than merely to state, that it is founded on the 
known law, that the angle of incidence is equal to the angle of 
reflection. 

6. Observations Jiyr dclcrmimng the Index of Ref ruction. 

It is a known principle in optics, that, in the passage of light 
out of one medium into another, as, for example, from glass \n\a 
air, the sines of the angles of incidence and refraction are to each 
other in a constant ratio ; and this ratio is what is caUed the tn- 
dex of refraction. 

In order to determine the data requisite for ascertaining this 
index, we must prqceed as below. 

Having adjusted the instrument as before, place in the frame 
tliecle* "1 plate of glass, instead of the blackened one used 

in the ' "pp'y '^i^ blackened brass plate as before; 

bring ' the prism in contact with the edge of the 

plate, he last observations. 
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^b The sights must now be placed as shewn in Plate I. Fig. 1. viz. 
^Fthe one towards the edge of the prism, above the zero or horizon- 
ul line, and die one towards the base below tlie same, and the 
lower the better, setting it to some certain reading, as, far ex- 
ample, 60° or 55°, &e. 

Place on the table, under the lower sight, » piece of clean 
white paper, and reflect upon it (if necessary) a strong light ; 
bright sunshine is to be preferred. Tlien move about the upper 
sight till the eye perceives the refracted image of the lower sight 
bisected by the straight edge, and note its reading. These are all 
the data requisite for commencing the calculation ; but, for the 
ksake of greater security, it will be best to repeat the observation 
puoder three or four different incident angles. 

The image seen in this experiment will be coloured and don- 
ated, but there will still, with a little practice, be no difficulty 
a bisectiug it. 

—In order to prevent any confusion in the computation 
arising out of the signs of the cosines above and below 90°, 
it will be best to register the supplements of the actual read- 
ings, or what they want of 180", instead of the readings 
themselves. 



6. TheJbRotsnng are a set (^ Observations on iltc above prisms. 
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Lh the an^ in the fint of the cohuiiM be denoted by - Q 

in the secood Inr - - - P 

in the tbtnl, or the half dtflerroce, hy - d 

And that in the fourth, or angle of prism, by - - a 

Then the rule for computii^ the index may be Kaud in 

words at length as foUow : 

^. Sulejor computing the Index cfS^radion. 
1. To the angle P add the angle </, and subtract 4 " from the 

sum, and call the remainder = A. 
S. Add I a and d Ui^rether, and call (lie sum n: B. 

3. Add t'other cotangent ^ a*, tan A and tan B ; subtract SO 

from the sum, and find the angle of which the remainder 
is the tangent, and call it = D. 

4. From D subtract ^ a, and call the remainder = !:-(-. 

b. From cos Q subtract cos E, and find the natural number an- 
swering to the remainder as a tc^rithm, and it will he 
the index sought J. 
Operation. Flint Prism. First Observation. 

To P = 1W° 10- To J o = 12° ai-J 

Add d = 7 55 Add d = T 55 



From sum = lia 5 Sum B = 20 19 
Subtract { a = 12 24-J 



A = 99 41 
Cot J fl = 12= 24' - 10-6578454 
Tan A = 99 6l,ori 

89 19 1 ^o'^GTgsso 

Tan B = «0 19 - 95684856 

Tan 84" 13' = D - 10 9D42660 

* In nil thcH cast'i the log lan, fir, in to be itnderntixii). 

f If, in nn;' tnaUnre, (he ongle A should be less Ition 90°, then, insteiid of Ihe 
tngia I>, OK found kIhwg, ve tiiu»1 lake liR sappleineni, or nbaC it veMs of IBO', 
n order to lind B. 

$ ThB ilaolirn'riil Mpresaion for this rule, which will be more inlelligibia thoo 
iho aJxiV' lUMinted ivilb anolylical sntJECti!, may be eiprensed as below, 

(aUn(P + rf_ia)u»,(rf+4«) 

" "'"■ ~ cos (D — 4 o} 

Sfc Biin, Trallc dc fhyKifrnt- 



^Achromatic ObfecUGUMses, 

From D = 84** 13' 
Take I a = 12 M 



E = 71 49 



From cos Q = 120°, or i ^ ^^^^^ 

60 J S'^gSQTOO 

Take cos E = 71 4^ - 9*4942861 



• Nat N" = 1.6019 = Ii 


ide 
i 

} 

iCt 


X 0-8046389 


8. Operation. Flint Prism. 

To P = 108° 46' 
Add d = 8 7 


iecond Observation. 

To J o = 12° 24' 
Add dz= 8 7 


From sum 116 58 

Suhtrart la IS 844 


SutnBr=80 81 


4>^URJ&Xfl^li Tt M> JL^w ^iXtt 




A = 104 87 




Cot|a= 18° 84' 
Tan A = 104 87 oi 

75 81 
Tan B = 80 81 


10-6678464 

10-5889079 
9-6731287 


1 

Subtn 


30-8198760 
80-0000000 


Tan 81° 23' = D - 

From D = 81° 83' 
Take } a = 18 84 


10-8198760 


E = 68 69 





From cos Q = 125° 0' or ^ . 

65 }9'''586918 

Take cos E = 68 59 - 9-6546581 



Nat N° = 1-6993 Index . 0-8039832 
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H This differs from the former index by 0026, and is given as 

H an instance of extreme aberration ; no greater difference than 

H this can be allowed ; should it ever exceed this quantity, the ob- 

H servation sliouJd be repealed, In a great number of such ex- 

^1 periments I have generally found a complete agreement in the 

^M first three places of decimals : 

H The third line of observations gives Index = IfiOlS 

H The fourth .....= 1>5994 

■ The first - - - - - = 16019 

H^ The second . . . . . ^15993 



1 



4) 6-4019 
Mean Index, 1G005 



Similar operations for the plate piism give for a mean in- 
dex r = 1.5279. 

9. Instrument for measitriTig t!te Dispersion, andjbr determi' 
niTig tiie Dispersive Ratio. 

It is a well known optical fact, that light, in passing from one 
medium to another, is not only refracted, but is decomposed in- 
to different coloiu-ed rays, thereby forming a spectrum, and that 
the extreme red ray is the least refracted, and the extreme 
violet the most. The indices of refraction for these two ex- 
tremes are therefore different, and the difference between these 
indices divided by the mean index minus 1, is called the Dis- 
persive Ratio ; and the ratio between the dispersive ratio for 
two different species of glass, is called the Ratio of the Disper- 
sive powers, or Ratio of Dispersimt. This, also, is sometimes 
called the dispersive ratio of two glasses. 

The instrument for deteimining this ratio may be described 
as below : 

AB, Fig. 5. is a brass pillar, on tlie top of which fits the 
cap C, surmounted with a joint K ; to the upper part of which 
is fixed a short tube Imno, open on the side a b, having a set 
screw 3. W''hin this short tube is inserted another tube of 
about ' ^gth, and which, when brought into any re- 

f[uired be fixed there by the set screw s shutting 
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Ibe esterior tube close upon il. This tube projects to the line 
Et^ which shews its terminaiioD. efh% is another lube which 
dips over cd, and carries at its end /'i the circular plate glc, 
-graduated on its outer edge from zero both ways to 18{V; c is 
: attached to the first outward lube Imno. The dia^ 
meter of these lubes may be about 9J inches. The end of the 
tube efh K has an end or base at c h, in which is a circular hole 
sbout 1 J inch in diamelpr, and against this there is a means of 
fising a prism, as shewn in the figure. The tube c d is also ler- 
'i&inated at c d with a similar end for the same purpose, but is 
e to slip out and in like a common diaphram, for the conve- 
nience of fixing the prism on the inside, in order that the in- 
terior faces of the two prisms may be parallel. 

The construction of this instrument will be better understood 
J>y referring to Figs. 6, 7, 8, 9, 10, where Fig. 6. is the case-tube 
^xed to the stand, with its vernier and set-screw ; Fig. 7. is the 
«ext tube inserted into this ; Fig. 8. is its diaphram for carry- 
; the prism inserted into Fig. 7. ; and Fig. 9-, is a short tube 
TOth a graduated circle, whieh fits over Fig. 7., and which also 
DTiies a prism, as seen in Fig. 5., where the several tubes are 
•all in their places. 

This instrument being thus provided, we must next get a 
|iece of smooth board, about 2 feet square, well blackened with 
lamp-black, across which is to be stretched a parallel strip of very 
white clean card-paper. This is to be hung up, with the card- 
laper horizontally, in a good light, with a plumb-line passing 
E it as in Fig. 10. Then set up the disperave instrument 
I front of it, at the distance of about 6 or 8 feet, and every 
diing will be ready for observation. 

10. Method <^ Observing: 
1. Remove the tube and graduated circle Fig, 9,, with its 
m, which is always to be that possessing the greater disper- 
non of the two, and turn the lube Fig. 7- about in Fig. 6. till 
Jie edge of the prism fixed to its end is upwards and perfectly 
lorizonlal, which will be kuown by the eye perceiving the plumb- 
Ine directly above the edge of the prism, and the refracted 
mage of the same in the prism in one vertical bne. For which 
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purpose a space is led open above the priam in the face of ihc 
diaphram. This being done, moke it fast id this portion by 
tlic set-screw. Bcmove the plumb-line, and looking at the 
card-paper strip, its upper edge will be aeen strongly tinged with 
vioiet and blue, and the lower edge with red and yellow. Now, 
put on ihe tube and prism. Fig. 9., placing the base of this 
prism upwards and horizontal, and then, on examining the strip 
of card-paper again (the latter prism being tlie stionger of the 
two in producing dispersion), the upper edge will be found 
tinged with red and yellow, and the lower with the violet. If 
vow. Fig. 9. be gradually turned round either to the right 
or left, while the eye is still regarding the card-paper strip, 
the colouis on both edges of the paper will diminish, and, at 
length, in a certain position, will wholly disappear. This being 
well and carefully observed, register tlie reading shown by the 
vernier on the graduated circle above mentioned. Then turn 
the circle back in the other direction till the colours again dis- 
appear, and again register the reading shewn by the vernier : 
call half the intercepted arc between the two readings M. {This 
will be the difference of the readings, if both are on the same 
Hde of zero, but the sum if on diiFerent sides). 

Let this observation, which is very simple, be repeated several 
times, and the mean of all the results taken for the value of M. 

11. Compuiatum for Ute Rath of Disperskm. 

1. Let the prism fixed in Fig. 8. or the fixed prism, and which 

we Iiere suppose to be the plate glass, be called A, and let 
this letter also denote its angle; and let the flint prism in 
Fig. 9. be called B, which may also denote its angle. 
Then, 

2. To the log sine of angle A, add the log of its index of re- 

fraction ; and i'rom the sum siibstract the log of the in- 
dex of the refraction of B, and find the angle, of whldi 
the remfdnder is the log sine, and call it angle a. 

3. To tlie log tangent of angle B, add the log cosine of angle 

M. "^ ^nA the angle of which the sum ia the log tan- 
g " '• angle b. 

4. Froi Hid call tlie remainder = c. 
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5. From the log tangent of c subtract the log tangent of a ; con- 

sideling the remainder as a logarithm, find its natural 
number, and subtract that natural number from unity. 

6. Now, multiply this remainder by the index of refraction of 

prism A, and by the index minus 1 (or the decimal part of 
the index) of prism B. Multiply also the index of the re- 
fraction of B by the decimal part of the index of A ; lastly, 
divide the former product by the latter, and the quotient 
will be the ratio of dispersion between the two glasses. 
Or, Add the logs of the three former numbers together, and 
the logs of the two latter, and the difference found by 
subtracting the latter from the former will be the log of 
the ratio sought ♦. 
NoU. — It is assumed in the preceding rule, that the prism 
B owes its higher dispersion to its greater dispersive 
power, the angles being nearly equal ; but with a less 
disperave power (by having a greater angle), its disper- 

_ sion may still be greater than prism A. In this case, 

the same rule will also obtain ; only in the part number- 
ed (5) in the above rule, we must add the natural nxxm- 
ber to unity instead of subtracting it; the reason of 
which will be seen in the idgebraical formula. 

1^. Example. 

Shewing the results of observation and calculation on the two 
prisms Plate No. 1. and Flint No. 1., of which we have already 
determined the angles and indices; viz. 

Angle of Plate prism A = 24° 51' index = 1.528 f 

Do. Flint B = 24 49 index = 1.601 



« 



The analytical ezpresuon for this nde |s, 



Sin a =. ^ — tan & cos M tan B = tan 6 
R 



Dispersive ratio = j^^^ ^ ^ {tan (6 — a) cot o + 1} 

r being the index of refraction of A, and R that of B. 

-f- Three places of dedmaila are quite sufficient, and we have taken these to the 
nearest 6gure ; both a little in excess. 



of Achromatic Objecl-Giastts, 
tog of index R =1.601 = 0.204391S 

; of decimal of index A = .528 ~ 1.7226S99 



Second sum, 1.9270252 
From 1.7615035 

Take 1.927025'i 



) = 1.8344783 



Vhence the ratio of tlie dispersive powers of the two glasses is 
19 ; or ,68309, according to the coniinon mode of expres- 

We have thus obtained the requisite data for determining the 
idii of curvature to be given to our plate and flint lenses, in or- 
ler to produce an achromatic object-gla.ss. 

0S. Compuialion Tables, ^c.Jor^find'mg the Radii of Curvaiitre; 
tfie refractive index of each gdaas, and t?teir dispersive ra- 
tio, being given. 
If we were now merely required to correct the object-glass 
6r colour or dispersion, all that would be necessary, would be 
t> make the foca! lengths of our two lenses in the direct ratio of 
■ dispersive powers; and, llierefore, with three of the sur- 
iwes formed at pleasure (at least within certain limits), the 
■fourth might still be so determined as to produce a correction 
liCf colour; and this is probably still practised by some opticians: 
but the correction of colour is by no means all that is to be con- 
adered in working an object-glass for a good telesa^pe ; for if, 
also, we have not regard to the spherical aberration, the image, 
although free from colour, will be seen in a cloudy or smoky 
field of vision, which will render it very imperfect and indis- 
linct. 

With a view to this latter correction Mr Herschel has ^ven 
a very elaborate and valuable paper in the Philosophical Tran- 
sactions of the Royal Society, Part ii. for 1821, with Tables, 
&c,, so as to reduce very considerably the labours of computa- 
tion ; and, by extending these tables to a greater length, it is 
presumed that we have added our mite towards the simplifying 
this important but otherwise laborious and intricate calculation. 
However, before entering upon an explanation of this process^ 
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it is proposed to gire, in words at leiiglh, some preliminary rules 
for detennining the foci of simple lenses, vrhen the refractive 
power and radii of curvature are given, or the converse : for, 
notwithstanding these rules may be familiar, iti some fonn or 
other, to practical opticians, yet, as we should wish this paper 
to contain every rule requisite in llie construction of an object- 
glass, we shall, it is hoped, be excused for introducing them in 
a concise form in this place. 

14. Rvksfor determining the Focal Length aflxnses of given 
curvature *. 
1 . Tojnd Ike fucal letiglh of a dmbk convex leimfor paralkl 
rai/x, the radii qfcunialure and the index i^ refraction being 

HtiLE. — Multiply the two radii together : then add the two 
radii together, and multiply thtar sum by the decimal part of 
the indes of refraction. And the former product, divided by 
the latter, will be the focal length. 

Example. — The radii of curvature of a flint lens being 4 in- 
ches and 10 inches, and its refractive index 1.601, required the 
focal length. 

loLndj 10 

4n* ^ 14, 



Here 



8.i] 4)40.000(4.75 inches focal leugtfa. 
2. fVlien the two radii are equal, Ike rule hecotnen more sivipk, as 

Divide the radius of curvature by double the decimal part of 
the index for the focal length. 

■ The algebraical formuls cmbmcing all these rules may be slated as loUowai 



• ' See EnQ^clapadia MclropolitaHO, — Optic*. 

Whcre/ia - iIil' dedmot part of tlio indei of refraction, and i 

and R ilie • bulh positive when both surfaces are consei, and 
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JEasampk, — The radius of the two equal surfaces of a flint lens 
(whose index is 1.600) being 10 inches; required its fooal 
length. 

Here .600 



1.200)10.000(8.38 focal length. 

The same two rules hold good when both surfaces are con- 
cave, only then the result must be considered as negative. 

5. To determine the same for parallel rays in a planoconvex 
lens ; the radius of the convex side and the itidex being 
given. 

Rule. — Divide the radius of curvature by the decimal part 
of the index of refraction, and the quotient will be the focal 
length. 

JSo^amj^fe.— -Required the focal length of a plano-convex 
crown lens ; the radius of curvature 12i inches, and the index 
of refraction 1.520. 

121 = 12.5 
.52)12.50(24.04 inches focus. 

4. To determine the focal length of a lens having one concave and 
one convex side, the radii and index ^refraction being ^- 
ven, and the rays paralleL 

Rule. — ^Multiply the two radii together ; multiply also their 
difference by the decimal part of the refraction : then the for- 
mer product, divided by the latter, will be the focal length ; 
wluch will be positive when the concave radius is the greater 6f 
the two, but negative when it is the lesser. 

Example. — ^Find the focal length of a flint lens, the radius of 
the convex side being 10 inches, and of the concave 16 inches, 
the index 1.600. 

10 16 

16 10 

1st product 160 Difference 6 

.600 



2d product 8.6)160(44.44 focal length. 
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The result here is puaitive; but had the convex side been 16 
and the concave 10, the icxal length would have been the same, 
but ihe rays would have diverged, or the result would have 
been negative. 

5. Having the focal length of a double convex or ptano-amver 
lens given, oi also Ihe negative focal length of a double con- 
cave lens, or <f a concavo-convex lens, to find the focal 
length of the combined object-glass. 
Rule. — Multiply the two focal lengths together ; divide the 
product by their difference, and the quotient will be the focal 
length of the compound object-glass. 

Note. — If the n^ative focal lengtli be tlie lesser, the result- 
ing focus will still be negative, but if greater, it will be 
positive, and the raya will converge. 
Example. — The focal length of a double convex lens is G 
inches, and of a concavo-convex lens 9 inches, negative. Requir- 
ed the focal length of the compound object-glass, formed by 
combining the two. 

From negative focus ^9 9 

Subtract positive foeua = G fi 



S)54 

18 focal length required. 
From these rules are drawn several others which may be of fre- 
quent use ; for example, 

6. TIte index of refraction and one of the radii of a double co«- 
vex lens being given, to find the other radius, so as lo prodwx 
a given focal length. 
Rule.— Multiply the proposed focal lengdi^ the decimal part 
of the index (a), and the given radius together, for a dividend ; 
and subtract the former part of this product from the given ra- 
dius, for a divisor. Then divide the dividend by the divisor, 
and the quotient will be the other radius, 

Ej:af he index of a piece of flint-glass is 1-GOO, and 

one of is to a radius of 10 inches. What must 

the oth focus of IS inches ? 
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a, == .600 
Focal length, = IS 



'„'=«->»~'°«{s« 



Given radius, 10 

^dividend. ^'^^' ^ 

7t 2^ index of a piece of glass being given, to Jind what tJie equal 
convex surfaces must be to produce a given focal length. 

BcjLE. — ^Multiply the focal length by double the decimal part 
of the index, and the product will be the radius of the equal 
surface. 

Example. With a similar piece of flint to the above, What 

must be the equal radii of its two surfaces to give a focal length 

of 6 inches.? 

Here twice a = 1,2 
Focus = 6 

7'S inches radius. 

For a plano-convex lens we must multiply the decimal part of 
the index by the focal length for the radius. 

8. The index of refraction and the convex surface of a concavO'Con'^ 
vex lens being given, to Jind the radius of the concave surface, so 
that the lens may have a given negative focal length. 

Rule. — ^Find the dividend exactly as in Rule 6. Then add 
the first product to the given radius for a divisor. Divide the 
dindend by the divisor for the radius sought. 

Example. The radius of the convex surface of a concave 
convex lens is 12 inches ; the index of refraction 1.600 ; and the 
negatiye focal length is to be 5 inches. Required the radius of 
the concave surface. 

Focal length = 5 

Dedmal part (a) = -6 

First product = 30 
Given radius = 12 

Dividend 36)36 

To 12 ) ^t. ,. . >- — = 2.4 = radius sought, 

add 3 I = ^^ = '^^'"'•' )U 

VOL. XIV. NO. 27. JANUAEY 1826. B 
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5. Tfx index of refraction and radiui <^ concave imrfaoe being girwr, 
lojtnd tli£ raditu o/" Me eonver mrface, so that the lent ma^ have 
a given negative focal length. 

RtTLE. — Find the dividend exactly as in Rule 6. Then sub- 
tract the given radius from the first product for a divisor. Di- 
vide the dividend by the divisor, and it will ^ve the radius re- 
quired. 

Example. — Let the numbers stand as in the Isst examjile, 
except that the given concave radius is 2-4 inches, and let the 
other radius he computed. 

First product = 30 
Given radius, =; 2'4 

30 — 2-4 :^ G) 72 

Radius sought, = 12 inches- 
Remark. In r similar manner, the radii of curvature of a 
lens being given, and its focal length found by experiment, ita 
index may be computed with great accuracy. On this subject 
some observations will be found in the concluding part of tbift 
paper. 

(To be cmiiinued. ) 



Art. II. — General Jteflgdians on variiMS importaait subjects »(i 
Mineralogy. By Fredeeick Mohs, Esq., Knight of the' 
Order of Civil Merit, Professor of Mineralogy at FreybOTg, 
Fellow of the Royal Society of Edinburgh, of the Wer- 
nerian Natural History Society, &c. Continued from Vol. 
XIII. p. 218. 

W E shall not in this place inquire what kind of information^ 
relative to the products of the mineral kingdom, should be eiU 
eluded from Mineralogy ; hut it is necessary for us to esamhv 
whether, by proceeding solely upon the observation and compa. 
itural-historical properties of simple minerals,' 
we ma^^^h^^^ething which, besides containing inftmna-l 
tioti o^^^^^^^^paDic kind throughout, also posseswE the 
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other properties of a science. And here, although the words 
' natural history,' and ' natural-historical propeities,' have been 
frequently made use of, and ^vill he used hereafter, it might still 
remain a problem to be solved, whether or not this science be 
Natural Hist4»y. 

In reference to this mattei', the first object with which we have 
to occupy ourselves, is to examine tliese properties by themselves, 
and not in conjunction, as several of them occur in minerals. 
This will enable us to obtain a correct ideaof them, to judge of 
their merits, and to apply them usefully ; and for tliis purpose 
they must be disposed in a certain order, and designated by ap- 
propriate expressions. They are here explained as natural- 
historical, and not as physical, properties ; that is to say, they are 
exfailnted only in so far as they are applicable to Natural History, 
thm explanation as phywcal properties forming part of Natural 
Philosophy. This explanation, as being a general preparation 
to the farther development of the science, is also necessary in 
Zoology and Botany ; and it is called the Terminology, because 
it oootains, besides the general investigation of those properties, 
also the explanation of the expressions, which are henceforth, 
fix* the sake of precision and perspicuity, to be used in a deter- 
minate and peculiar sen«^. A department of Geometry, analo- 
gous to terminology in Natural History, is that devoted to 
definitions; and here there are none of those difficulties with 
which we have to struggle in Natural History, because em^nrical 
ideas are totally excluded. Hence it is a particularly favourable 
orcumstance in mineraiogical terminology, that geometrical d&. 
tmnitmtions may be received in it, the influence of which even 
attends beyond the limits of terminology, and confers so high a 
degree of evidence upon the idea of the species, one of the most 
important general ideas of the science, that in this particular it 
has evidently obtained a great advantage over Botany and Zoo- 
logy. It is a property of every simple mineral to assume a re- 
golar form, tbat of crystals, whenever it becomes solid, and no 
external impediments have e.viated during the progress of its 
formation. Crystallography, therefore, is that part of termino- 
which it is pos^ble to introduce mathematical considera- 
i in the investigation of the natural -histoncal properties of 



1 




so Professor Molis'u General Reflections on 

minerals. This is the moat important part of terminology ; nay, 
y/Q may safely maintain, tlial, without this property, mineiA- 
logy itself could not exist as a science, — that is to say, it could 
not form part of Natural History. Crystallography has been 
considered by naturalists from bo many different points of view, 
that it is perhaps worth while to examine what it should be, as a 
part of m'tneralogical hTiriinology. Every one who has for any 
time been occupied with the examination of minerals, must bave, 
no doubt, observed, that certain minerals possess certain crystal, 
line forms, while others are excluded from them. If we distin* 
giiisli between simple and compound forms, we discover tliat the 
varieties of one and the same species assume various, sometimeB. 
a great many, simple forms ; and that the compound forms in^ 
which they likewise occur, contain eitlier these simple formsk 
themselves, or such as are in a certain connexion with tlient, 
dependent not only upon the kind, but also upon the relaUve 
dimensions of the forms. Crystallography is not intended to in- 
vestigate the reason why the property of assuming certain formft 
is innate in certain species, or why these forms are united with 
several other properties, if wo consider the productions of nature 
merely as the bearers of these properties ; because nothing can 
be inferred with regard to these inquiries from the mere obsezu 
vation of natural-historical properties. The only object of crys- 
tallography is, to examine the circuni stances and relations under 
which several of these forms may appear in connection with each 
other, in one and the same individual, or at least in varieties of 
the same species. It is this consideration which renders crystnU 
lography of so much importance to Natural History, and contains 
the reasons why it should be treated more at large in the termi- 
nology of that science. It may be effected by purely geometri- 
cal processes, by which we obtain a certain connection among 
some of the forms (of which, however, it is only necessary to con- 
sider the simple ones), while between others no such connexion 
is manifested; — a circumstance that enables us to establish ge^ 
neral ideas of them, so highly useful and appUcable in Natur^ 
Histnry^^i' notwithstanding the introduction of mathematical 
consid^^^^^uould remain doubtful whether it lui^L be 
po^b^^^^^^^bi to arrive at any thing deserving the name 
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of the Natural History of the mineral kingdom. Tbese ideas are 
now so generally known, that we may dispense with treating 
them more at large in this place. We shall only observe, that 
ihey depend upon the equality of the relation between forms of 
the same kind, whkh produce series, and therefore upon these 
series themselves ; and that it is possible to recognise and to de- 
monstrate the internal connection between these forms, only upon 
the supposition of the existence of such series. It is impossible 
to do without these series in any system of crystallography, cal- 
culated to supply the wants of Natural History ; and this in par- 
ticular becomes evident, from the circumstance, that even the 
idea of the natural-historical spedes depends entirely upon the 
existence of these series, 
^_' The simple forms, capable of appearing in tho individuals of 
^■kne and the same species, or which may produce combinations 
^Hritb one another, are found by a particular process, called De~ 
^^^Hvaiion. This derivation, however, docs not yield a numba- 
of forms undetermined in regard to the relative dimensions, one 
form being given ; but by means of it we obtain such as are 
pe^lfecily determined in respect to these relations. From one 
rhombohedron there will not result every other form of the same 
kind, but only those which are capable from their dimensions to 
form combinations, — or, which is the same thing, to appear in 
tile individuals of one and the same natural -historical species. 
Crystallography, therefore, is not merely to be understood as the 
sdence that ascertains the relative position of the planes which 
fivm the limits of crystals; it must also be calculated to bring 
into connection the regular forms of minerals, together with their 
other natural-historical properties; and this is effected by means 
of tile series arising from derivation, and the idea of the spe- 
s dependent upon their existence. Their derivation at least 
ikould be the foundation of the method of providing each of 
Ibe simple forms obtained with crystallographic signs, — a matter 
f great advantage in Natural History, for avoiding the long and 
idioufi descriptions of minerals, which do not elucidate the sub- 
ect, nor prepare us for applying calculations. The crystallo- 
^aphic designation should, on that account, not only denote the 
luud and relations of the simple forms, but also their origin, in 
wpresenting the series oi forma capable of' combining mtk each 
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oilier i and we should avoid such signs as, though shorter in 
themselves, and of equal distinctness in regard to the matbema- 
tical department, do not convey this idea of series. The theer^ 
of forms, founded upon the series, is con6nned in a remarliaUe 
manner by the physical tjualily of the faces which limit tije 
forms, and of the cleavage-planes corresponding to them, and 
which is expressed in the former by the intensity and kind of, 
lustre, the smoothness or roughness, the existence of stiise in 
cert^n determinate directions, — and in the latter, by their higher 
or lower degree of perfection, and the different facility with 
which they may be obtained. Although tlie phfenomena 
crystallisation are not alone suflieient to form the sole foundation 
of the Natural History of the mineral kingdom, as we have aU 
ready observed, they yet form one of the most important do* 
partments of the properties of minerals, since, even in respect to 
cleavage, they are so very closely alhed to the other phyeM^' 
qualities of natural bodies. 

This connection is apparently contradicted by certain obser- 
vations, which, however, will, in reality, be found rather to 
countenance it when viewed in a proper light. Several sub- 
stances have been found frequently to assume the same form, 
while one and the same substance often appeal's under forms «f 
two different classes not compatible with each other. The in- 
ferences generally drawn from this circumstance, were they wdl 
grounded, would indeed serve to depreciate the value of crystal- 
lography as a means of distinguishing mineral species, accord- 
ing to the piindples of Natural History. The first of these ob- 
servations, which was confined hy Hauy to the forms of the tea- 
sular sysiemj we may admit as taking place to its greatest 
tent : it is indifferent, whether, in this respect, we mean by 
tubstance the composition of the mineral, or the ■natural-hit' 
lorical ^ecies. As to the latter, the determination of the spe- 
cies does not solely depend upon the forms and other relations 
connected with it, for different species may assume one and the 
.lame Jbrm, although it has not yet been sufficiently 
strated tli*i ■' w takes place in nature in any other species than 
such I " ins belonging to the tessular system. But 

that u ■ substance may assume two different in- 

compii ae only if we consider the chemical com- 
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position of a. mineral as iXa substance, in so far at least as out 
{iresenl information goes in chemistry, of which, in fact, it can- 
not be said, that, at some future period, something may not be 
discovered to explain or modiiy the results. The carboncUe (^ 
fvme appears in forms belonging to the rhombohedral and pris- 
c systems ; the mJphuret of iron in forms of the prismatic 
I tessular systems; nay, a ^mple substance, si^hur, has 
n discovered in the forms of the prismatic and bemi-prisma- 
B systems. But if, by the word substance, we mean the natu- 
d-bistorical spedes, then this is no longer true. The rhomho- 
tedral lime-haioide (calcspar) never appears in prismaUc ibrms, 
T the prismatic lime-haloide (arragonlte) in rhombohedral ones; 
IGxahedral iron-pyrites never affects prismatic forms, nor prisma- 
c iron-pyrites such as belong to the tessular system. Nor can the 
Dconipatible forms of the varieties of sulphur be considered as 
birring in lite varieties of one and the same natural-historical 
(, even although they should exactly agree in their rem^n- 
; properties (which, however, is not at present known to be the 
le), for the very reason that their foims are incompatible, 
t It may be asked, however. Whether the circtinistance of the 
f incompatible is a sure criterion of the difference of 
aro Spmes ? The demonstration of propositions like this, in 
y science that is altogether dependent upon experience, must 
rily go along with experience. The laws of combination 
iquiie that every simple form belonging to one and tlie same 
becies, not excepting the fundamental form, should be capable 
T appearing in every individual of the species, whatever kind 
[ number of forms it may already possess, or that at least it 
; poseible to conceive this to be the case, according to certun 
metrical constructions. If, therefore, two incompatible forms 
e to belong to one and the same species, they should appear 
t the same time in the same individunj, which, therefore, must 
Q be capable of containing even two different fundamental 
a at once ; a mode of demonstration which may be compared 
I the redutiio ad ab-mrdum in geometry. On tlic contrary, it 
i a matter demonstrated by general experience, that, in every 
rell determined species, the simple forms belon^g to its series 
crystallization, appear together in the most diversified combi- 
ne and the same individual, but that in forming 
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these combi nations, every form is excluded which does not be- 
long to the series. We are then entitled to ask why, among the 
niimber)ei>s combinatioos in which the individuals of rhombohe- 
dral lime-baloide (calcareous spar) appear, ihere never occurs a 
form belonging to the prismatic system, nay, not even a rbom- 
bohedral form that could not be derived, according to the well- 
kaown geometrical processes, I'rom the same fundamental form ? 
Why, inversely, there never appear combined with the rest of 
tlie forms of the prismatic Hme haloide (arragonite), any rhom- 
Imhedrons, or isosceles and scalene »x-sided pyramids, regular 
six-sided prisms ? &c. The answer to this question is, Because 
the rhombohedral and the prismatic lime-baloide are two different 
species, and because nature combines the various simple forma 
only lolikin the limits of one and the same species, to the entire 
exclusion of all the rest. So long, therefore, as there is no eiCp 
ception to this rule, which is established upon experience, and ' 
which can be contradicted by experience alone, we possess in the 
fact of their being incompatible, an incontrovertible critenoa 
of the differences between natural-historical species. Hence 
the inferences to which allusion has been made above, a^peax 
groundless. 

The object of terminology having been thus determined, we 
have now to dcvelope those general ideas and representatiimsi 
which in particular might be called natural-historical ones, and 
of which those that regard the species are the most importaot. 
They are produced by considering the natural -historical pro- 
perties, not by themselves, as in terminology, but in connectiua 
with each other, and by considering the natural productions 
themselves which possess them. Though these ideas have been 
already developed, and are generally known, (circumstances wUcb 
render it sufficient to give a brief account of them in this place), 
yet it will be useful not to pass them over in silence, but to ex- 
hibit them in their connections, since there are some among 
them which apply not only to the species, but also to the genus, 
tlie order, &c. 

The first i' the idea of Speeks, which indicates that the spe- 
cies is ^^^^^^age of homogeneous individuals, that is to 
say, th^^^^^^Biural.historical properties which may be ob- 
served ^^^^^^^kal continues to exist, arc cither absolutely 
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i same, or present grarlations which form continuous series. 

le process of joining the series of characters together, is not 

ly the general form of obtaining the development of this 

a, but is also applicable to every particular case. The second 

the represenlatioH of the species as a wkok, which migfati 

great propriety, be called its original representation. The 

:d is the characters of the species, by which the individuals 

itained in it may be distinguished from the individuals of 

Iher speaes. The fourth is the general description of the sp&. 

the object of which is to produce a distinct image of it, 

tough we do not immediately inspect any of the varietiea of 

be spedes. 

That department of Natural History which embraces all theSe 
Ubjects, and may be more particularly said to be the philasi>- 
hical part of the science, is called tlie Theory of the System, 
ecause it is the system which not only contains ail those ideas 
nd representations, but whose usefulness also can only be judged 
f from the quality of those ideas. 

We must observe here, in the first place, that all these ideas 
pd observations in general, refer exclusively to the natural-his. 
mical properties, because the science of mineralogy itself does not 
■ke notice of any other properties ; secondly, That there is no 
nduction of nature which, as an indi\-idual body, corresponds 
those ideas, the only idea which has an object corresponding 
it being that of an individual. Hence in nature we find only 
idividuals, either simple, or compound, or mixed, but we do 
ot find species, or genera, or orders; and we must produce 
leas ourselves, in order to be able to develope Natural 
iistory as a science. In so far, a system sprung from these 
leas might be called an artifieial system, in opposition to a 
Wtural one. This, however, would then require to have all its 
[eneral ideas represented by natural bodies, which does not lake 
Individuals belonging to one species, or to one genus, 
EC, that is to say, which may be collected within that species, 
genus, &c,, are the only things with which we meet in nature, 
nd not those unities themselves. The latter would indeed be 
U little subject to differences of opinion or to dispute as the in- 
dividual itself, if they were to be found in nature, or eslsted as 
Utnral productions. Hence there is no sucb thing as a System 
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t^Naiure, or a. Natural Syslcni, in the above acceptation oC Uie 
phrase, because nature produces only bodies, and not ideas ; ai>d 
if we yet intend to make application of the expre^ioa in ques- 
tion, it nrnst be in another signilication, to be explained aftci^ 

From the preceding considerations, it appears, that the idea 
of the species also, as well as every thing that refers to this idea, 
must be founded exclu»vely on the natural-historical properties, 
and must not contain any characteristic marks that are not natu- 
ral-historical properties. We may suppose for the present, that 
these properties have been demonstrated to be sufficiently appli- 
cable and secure for the purpose. AVbenever we introduce a 
chemical property, or in general any which is not a natural-his- 
torical one, we cease to be conastent, because we Iransgress the 
limits of Natural History itself. In fact, it is only pureness of 
principle in producing the natural-history species, that can reak- 
der this species the foundafion of all other sciences which treat 
of mineral productions, and it ceases to be useful for this pur- 
pose whenever we permit the results of tiiese sciences to enter 
into the determination of the species. If, in Chemistry, we wish 
to refer the results of analyas to the mineral kingdom, we must 
compare them witli the natural- historical species, without regard 
to any other properties, and for this end we must employ a suffi- 
dent number of correcUt/ determined varieties, which, in parti- 
cular, should be simple, and not intermixed with foreign sub- 
stances. The results obtained by this kind of comparison with 
the natural-historical spedes, will afford the idea of a chemical 
spedes. It is sufficiently demonstrated by experience, that the 
different varieties of one and the same species often do not ex- 
actly ^;ree in their mixture ; and this remarkable phenomenon 
has given rise to many ingenious hypotheses, of which the idea 
of isomorphous bodies is the most interesting. It is important 
to observe, in respect to this subject, that these substances may 
be exchanged for one another in the mixture of a cert^n spe- 
cies, without having any influence on the natural-history spe- 
cies; their dyf'"'"nce does not produce the slightest alteration 
hi the iar. ■*"; other natural-historical properties, par- 

ticularly nd specific gravity. If this be the 

case, thei ^micol sense, individuals difiering on- 
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in thdr isomorphous constituents, muBt ncccesarity be con- 
onging lo one and the c^anie species, bccausL' ihese 
KnorphouE substances are ol'ten but partially exdianged, and 
It ID their whole quantity, so that a composition of both m va- 
BUS proportions, often takes the place of the one or the other, 
Jiere is thus producetl a kind of c/ifwicaZ transition, which ren- 
tn it necessary to collect all those varieties within one and 
le same species, if we wish lo avoid what would result from 
5 too many of ihem, the entire destruction of the idea 
f the chemica! species. 

The species is the lowest among the aystemaiie ideas in Natu- 
jl History: For, if we proceed from the identical individuals, 
id mute them with whatever may be done so according to the 
des of characters, among which those of the regular forms are 
le most important, because they impart security to the cm- 
k^Tuent of the rest of the series ; then we immediately arrive 
L the idea of the assemblage of those homogeneous iodividuals 
bich produce the species of Natural History. A farther distti- 
Dtton of the varieties into subspecies or Mndi is reprehensible, 
Bcause it is without the slightest advantage in a scientific point 
'i view ; impedes the easy survey of the species ; and renders 
le nomenclature difiicult or inconsistent. The species in Natir- 
d History, although the lowest, is therefore the JbundtUiwi fjf 
B (he higher ideas, in the same way as it is the furmaticm cS 
11 those sciences different from Mineralogy, which refer to the 

tductions of the mineral kingdom. 
After the idea of the species, that of the Genua comes next to 
B conmdered. If, in Natural History, we have in view to pro- 
ved with consistency, the determination of this idea must be 
ntirely dependent upon natural -historical principles. This b«ng 
e case, it is evident what opinion we ought to form of such sys- 
ms as have their species determined according to principles of 
Fatural History.and their genus according to those of Chemistry . 
i would even seem that this want of consistency has been long ago 
mderstood, but that the difficulties attending its removal have 
ppeared too formidable to be overcome. Yet this want of con- 
jncy is the greatest evil in every science. If it were iuipos- 
iWe to find a principle, according to which the determination of 
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the genus might be conducleJ, we should have no genera in the I 
mineral kingdom ; that is lo say, the idea of the natural -histori- 
cal genua would not be applicable to this kingdom. 

The erroneous ideas tliat liave prevailed in regard to the dj- 
viaon of genus in Mineralogy, and pardy also in Zoology and 
Botany, have been the cause that this was considered to be the 
<-ase with regard lo the first of these sciences, from reasons simi- 
lar to those which rendered the existence of the species, and even 
of the individual, a matter of dispute. The genus of Naturd 
History is nothing more nor less dian the similarity of several 
species, which is much greater among some of them than among 
others. Vegetable and animal specie.s, which resemble each other 
to such an extent, are accounted as species belonging to the same 
genus, and the determination of the genus does not depend upon 
any other consideration. Upon the same foundation, also, must 
it be grounded in the mineral kingdom, because Mineralogy, in- 
asmuch as it is a part of Natural History equally with Zoology 
and Botany, must proceed upon the same principles with them. 

So many species have already been discovered in the mineral 
kingdom, that their existence, or the applicability of the idea of 
genus in Mineralogy, can no longer be disputed. They are not» 
perhaps, alt determined with perfect exactness ; for this depends 
upon experience, which can at no time be said to be entirely ex- 
hausted ; nor can this subject be more particularly considered 
in the present place, as we are here exclusively confined to the 
general development of the principles of Natural History, and 
their application to nature. But it is necessary to advert to an- 
other point of view from which the determination of the genus 
may be considered, because, if die objections dependent upon it 
were founded, this determination would, in fact, be annihilated. 
The idea of that kind of resemblance which may be called the 
naktrMiistorical one, is said to be vague and imdetermined ; 
BO that we cannot indicate upon what it depends. It is subject 
to a latitude of intensity, and is therefore expressed in difierent 
degrees ; and, what is worst of all, it does not yield a constant 
rule, according to which some one or other individual might, in 
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Art. in. — A Description of an Improvement in Bramah'i 
Hydro-vtechankal Press, with its application to Oil Mills. 
By John Tiiedgold, Esq., Civil Engineer, and Honorary 
Member of the Inatilution of Civil En^neers, London. 

Communicated by the Author. 

A HE powerful instrument culled Bramali's Press is so well 

known, that we need not enter into a particular description of 

its construction. Nest to the steam-engine, it has proved the 

most generally useful mechanical invention of modern times. It 

s applied, and is applicable, in all cases where intense pressure 

I or great power is required. In our manufactories it is used for 

I discharging colours, for pressing paper, gunpowder. Sic. for 

I packing cotton and other Hght goods, for expressing oils ; and, 

1 bleaching, for expressing water instead of wringing. The 

Ivress is also used for drawing up piles, for rooting up trees, and 

Ifm cranes for loading and unloading goods. 

But, valuable as this instrument is, it has an imperfection 

P when applied in the ordinary manner to certain purposes, such, 

for example, as packing cotton, discharging dyes, and expros- 

ang oils. The imperfection consists in the great variation in 

the power necessary to work the firess at different periods of the 

ji operation, in consequence of the variable resistance of the mate* 

l^ala under pressure at the different states of compression ; which 

it only causes loss of ^me, but also, when the pumps are worked 

I by an invariable power (as they must be when driven by inanimate 

I power), renders the stress on the first mover irregular. 

Several methods had been tried to remedy this inconvenience, 
I but none of them succeeded in doing more than diminishing the 
I variations in a small degree ; but the invention we are now 
I about to describe effects the purpose, and by a contrivance so 
I Hmple, ingenious, and beautiful, that we are assured our Rie- 
I ehanical readers will be interested by its description. 

The effect in Braraah's press is produced by pumping a cer- 
I tain quantity of water into the press cylinder at each stroke of 
I ihe pump ; and if, with an invariable power, only one pump be 
lenployed, the quantity injected at one stroke must not be 
r than can be forced in when the press is exerting its 
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greatest pressure. Hence, m such a case as expressing oU fron 
seeds, where the resislancc in the first port of the operation' is 
small, and iiK^reases till llie compression is considered lu be suf- 
ficient, tlie machinery must be adapted for working the puEnps 
when at the maximum piessure, and, consequently, there must 
be a great excess of power in every other part of the operation. 

In any liydro-mechaHical press the power is proportional to 
the quantity of water injected, at a stroke of the pump, mul- 
tiplied iiUo the resistance; tliereforcj wlien the resistance la small, 
the quantity of water injected at a stroke should he increased^ 
in order tijat the power necessary to work tlie press may be as 
uniform as possihie, and tliis is the object uf llic patent we ere 
about to describe *■ 

The machinery is applied to an oil-press (See Plate II. fig. 1.), 
of which M is the press-cylinder, and NN' the bags containing 
the seeds ; one part of the drawing shewing the exterior, and the 
other a section of the press boxes which contain the seed bag&. 
LL' are the tubes which convey the water injected by the 
pumps to the press-cylinder M. 

I is the cistern for supplying the pumps with water, and it 
supports the pumps and the machinery fw working them by 
means of the pillars HH'. 

The [Tower which works the pumps b applied to the shaft E', 
and is regulated by a fly-wheel; and the motion is communi- 
cated to the oilier shaft E by the toothed wheels F'F. The 
two pump-pistons CC are worked by the cranks DD', on the 
ends of the shafts EE'; and the cranks are made to adjust by 
set screws, so as to limit the length of the stroke to any requir- 
ed quanuiy within the limits of their action. The cranks act 
on the pump pistons by connecting rods and slings in the usual 
manner. 

The purapcylindcrs AA' are connected by the copper tube 
BB', which is again connected to the junction-piece K by a sin- 
gle tube. The junction-piece K contains ilie stop, forcing, and 
discharge valves, and is connected to the tubes LL', wliich cou- 
vey the water '"iected by the pumps to the press-cylinder. 




48 Capt. Campbell on the Geog^tosy of the hla'itl nf Ascension. 
The whole island has a most foiblddiiig and rugged aspect. 
IlB highest mountain, named Green Mountain I'eak, is S818 
feet above the level of the sea The largest portion of the mouii- 
lain is 2000 feet above the sea ; and at this height tJiere is a space 
of comparatively level groimd, in which the principal garden va 
the island is situated. From the top of the Peak down to about 
this level, or a little lower, the surface, excepting where it is pt^ 
cipitous, is covered w-th a coat of soil, which is nowhere de^ 
and having under it masses of pumice and lava. The precipices 
araund this height, are, in many instances, formed of slaggy lava ; 
and, in the lavoj are veins filled with opal, containing imbedded 
fragments of vesicular and slaggy lava. In other parts, there are 
rocks of a felspar or trachyte porphyry. Among the many ridges 
shooting from the Green Mountain (M of the chart), one of the 
roost remarkable Is that composed of black and dark-green perfect- 
ly formed obsidian, which, in some places, is disposed in balls and 
globular concretions, like that found in Kamtschatka ; and, in 
others, in large globular concretions, like those of basalt and greeo- 
stone. Associated with it there are grey varieties of pearl-stone *. 
This vitreous mineral is there associated with various porphyries, 
apparently tracbytic; and, in sorae places, green pitchstone, with 
imbedded sphEcruIite and common pumice and pumice-conglome- 
rate, occur. Not far from the obsidian ridge, there is a remark- 
able hill, named by the sailors The DeviPs Riding-ScJtool, 
marked in the chart P. It is about 700 feet above the level of 
the sea, and between 4O0 and 500 feet above the surface of the 
surrounding base. It has a circular hoUow on the top, which 
probably was formerly much deeper than at present, it being; 
now filled up to within 30 feet of the edge of the crater. This 
bill, as far as can be made out from the specimens brought 
home, oppears to be composed of trachytic rocks. In some va- 
rieties, the basis is like claystone, and contains imbedded por- 
tions of slaggy lava ; in others, the basis is of felspar, with im. 
bedded crystals of glassy felspar, and fragments of slaggy lava ; 
and the trachyte porphyry sometimes contains, in its cavities, 
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crystals of Vesuvian. Many of the rocks are in an earthy BtatP, 
owing to the action of the weather ; and occasionally they are 
observed decaying in globular and concentric lamellar concretions. 
The upper and middle parts of the hill, marked B in the chart, 
sre composed of vesicular, spumous, and corded lava. Some of 
the vesacular varieties much resemble the millstone lava of An- 
dernach. The lower part of the hili conasts of rocks of a diSe- 
reot description, which form, as it were, a foundation on which 
e vesicular and corded lavas rest. On the SW. side, the rocks 
3 trachyte-porphyry, occasionally including fragments of slag- 
■,g}r lava. Un the N£. side is a bluish chnkstone-lavn, with nnme- 
I sous imbedded felspar crystals. 

It thus appears, that the Green Mount^n, and the hill P, are 
mposed of trachyte, and its congenerous rocks ; while B con- 
■Bta of vesicular and slaggy lava, resting upon trachyte. All 
e parts of the island coloured in the chart reddish^brotsm, are 
I the same description. The rugged parts of the island, all of 
liich are coloured bluish-Mack in the chart, are composed of a 
reyish-black lava, slightly vesicular, and containing few crystals 
of glassy felspar. This lava presents a frightfully rugged sur- 
face, which forms irregular eminences, varying in height from 
SO to so, and even 100 feet. 

In the bays, and on such parts of the coast as are not precipi- 
tous, the beach is formed of a sand of comminuted shells, with 
fragments of echini and of corals. In some places near to the 
I, the fragments of shells are conglutinated together by a cal- 
Eireous cement, and form a pretty solid mass. The solidity of 
3 diminishes as the distance from the sea increases. A 
lirtle's nest, with eggs, was observed imbedded in this conglo- 
perate. The rocks which rise through these calcareous beaches, 
lud which aie so near to the sea as to be washed by its spray, 
: incrustcd with a calc-sinter and calc-tuff, formed by ihe ac- 
ion of the weather on the calcareous matter of the shells and 
iorals. 

Lastly, it may be mentioned, that runs of a sand, composed of 
ne materials of the rocks, occur in different parts of the island, 
ind that these are pointed out in the chart by the paleyeUowco- 
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Baron Von Buch divides volcanic islands into three classes, 
which he characterises in the following manner : 

1. Basaltic Islands. Composed of strata of basaltic rocks, in 
which there is generally a crater of elevation (Erhebungs crater.) 

2. Volcanoes. Isolated ; very elevated peaks, and domes of 
trachyte, and generally with a great crater on the summit. 

3. Erupted Islands. These have been formed by angle' 
eruptions, and scarcely ever occur without basaltic islands. 

The Island of Ascension is, by Von Buch, referred to the 
third division ; but it now appears, from the facts stated above, 
that tliis island belongs not to the third alone, but rather can- 
joins in it the characters of tbe second and third classes*'' 



Akt. VII. — A Caiahgtte, in Right Ascension, of 46 principal 
Stars, deducedjrom Observations made at the Observatory ^ 
Trinity College, Dublin, in the years 1823 and 1824. By 
the Rev. Dr Bhiseley. Communicated by the Author. 



Stars. 


1H2&. 


Ann. Var. 
1824. 


See. Var. 


J-PtRasi, 


i Vi"'S\ 


+ 3^077 


+ O^OIO 


E CaBsiopete, 


30 a7,ii5 


3,333 


0,05 1 


Pokris, 


68 17.10 


16,000 




■ Arietig, 


1 57 13,52 


.1,354 


0,020 


u Ceti, - 


2 63 8,26 


3,120 


0,010 


■ Persel, 


3 II 62,30 


4,221 


0,049 


Aldcbaran, 


i 25 53,12 


3,437 


0,011 


Capclta, 


5 3 4C,31 


4,4U 


0.019 


ffigel. 


6 6 7,75 


2,1177 


0,004 


e. Taun, 


5 15 13,97 


3,781 


0,009 


« Ononis, 


5 45 41,B3 


3,243 


+ 0,003 


Sinus, 


C 37 25,96 


2,043 


0,000 


Castor, 


7 23 25,07 


3,847 


— 0,013 


Procyon, 


7 30 B,08 


3,146 


0,004 


PoU,,!, 


7 34 36,68 


3,684 


0,012 


« Hydne, 


13 69,16 


2,048 


0,001 


Regulus, 


9 60 2,41 


3,304 


0,010 


«Ur«Emajr. 


10 52 50,66 


3,801 


0,086 


^U^^^ 


U 40 7,47 


3,085 


0,008 




11 44 34,7!) 


3,208 


0,046 




13 46 17,71 


2,070 


— 0,029 




k 13 15 5»,93 


3,143 


+ 0,011 


_^^^^^^ 


^3 40 .-i7,fl3 


2,377 


— 0.011 





in Right Ascension. 




Stars. 


1824. 


Ann. Var. 
1824. 


Sec Var. 


Arcturus, 


14 7 40,77 


2J30 


+ o![ooi 


a» Tjibrae, 


14 41 1,20 


3,297 


0,016 


aS 


14 41 12,61 
14 51 18,91 


+ 3,300 
— 0,301 


0.016 


/3 Ursae minor. 


0,111 


a Cor. bor. 


15 27 16,68 


+ 2,534 


0,002 


a Serpentis, 


15 35 39,09 


2,947 


0,006 


Antares* 


16 18 41,33 


3,658 


0,015 


« HercuUs, 


17 6 40,17 


2,729 


0,004 


« Ophiuchi, 


17 26 48,74 


2,776 


0,003 


y Draconis, 


17 52 «2,61 


1,390 


0,004 


a Lyrse, 


18 31 0,73 


2,028 


+ 0,002 


y Aquilflp, 


19 37 56,22 


2,853 


— 0,001 


a 


19 42 14,49 


2,927 


0,001 


/3 


19 46 42,82 


2,948 


0,001 


a*Capricorni, 


20 7 66,33 


3,331 


0,008 


«• 


20 8 20,14 


3,335 


— 0,008 


a Cygui, 


20 35 27,90 


2,038 


+ 0,002 


(c Cephei, 


21 14 23,68 


1,440 


-. 0,006 


/3 


21 26 21,92 


0,812 


0,032 


a Aquarii, 


21 56 47,45 


3,083 


0,004 


Fomalhaut, 


22 47 67,63 


3,338 


~ 0,022 


a Petfasi, 

a AnuromedsD, 


22 56 2,84 


2,979 


+ 0,005 


23 59 21,43 


+ 3,076 


+ 0,018 
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The above Right Ascensions are, in their mean quantity, about 0'',2 less 
than those of M. Bessel ; and about 0^,3 less than those of Mr Fond. The on- 
nual variaHon is determined bj con^mring this catalogue with Bradley's cata- 
logue in the Fundamenta AstronomuB. 

Mean error of the catalogue in ^ m spaoe^ hy observations of the Sun in 
Spring and Autumn, with the 8-feet astronomical circle : 



Autumn 1822, 
Spring 1823, 

Autimm 1823, 
Spring 1824, 

Autumn 1824, 
Spring 1825, 



Days 
obs. 



Jjj + 0^40 + 0^04 <iL^0|06rfr — 0^07 cfO 
I —0,62 — 0,11 dh + 0,10 dr + 0,14 rf O 
I + 0,34 + 0,04 rfL + 0,10 dr— .0,16 dO 



18 
18 



16 
18 



Mean error of Catalogue — + 0,04 — 0,01 dlw^ 0,05 dr — 0,03 d O 

where dli = error in latitude, dr = error in constant of refinction. dO = 
error in obliquity of ecliptic 

The small coefficient of dr shows that the error arising from the errors of 
division must be absolutely insensible. 
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Art. Vin. — Account of a Bridge ofSuspermtm made ofHUe 
Jiopcs in Chiii. B^ Captain Basil Hall, F.R. S. Com- 
municated by the Author. 
*^vEB the river Maypo, at no great distance from the city of 
Santiago, the capital of Chili, there is thrown a bridge of a cu- 
rious conBtniction. It consists of a roadway, four feet broad, of 
planks laid crosswise, with their ends resting on straight ropcs^ 
made of twisted thongs of undressed bullocks' hides, which are 
suspended by means of short vertical lines, about as thick i 
the little finger, to a set of stout ropes drawn across the vallty 
from bank to bank. These strong sustaining cords are sx in 
number, three at each side of the bridge, and hang in flst 
curves, one above another. They are firndy secured to the 
rock, at the top of the bank on one side, at the height of tweaij 
or thirty feet above the bed of the stream ; but on the oppoaite : 
side, where the bank is low, they are made to pass over a lli|^ 
frame-work of strong timbers, the nature of which will be n 
readily understood by a reference to Plate IV., than byasy, 
description. The consequence of the different elevation of die' 
two banks is, that the bridge has a very considerable si 
circumstance which adds to its picturesque effect, while it takea 
little from its utility, as it is not intended for wheel-carriages. 

The clear space, from the frame-work on one side to the fiju 
of the rock on the other, is 123 feet. Tlie materials are v«fy 
elastic, and the bridge waves up and down, and from rade ,tr^^ 
side, in so alarming a manner, that a stranger is 
mount and lead his horse across, or, as we preferred doing, i 
the recommendation of our guides, drive it before him. 

It will be apparent, at the first glance at the Plate, thattl 
is a remarkable similarity between this hide-bridge and ti 
iron witli which we are now so faniihar in this country. ', 
more careful inspection will only show, that the resemblance t 
tends even to minute particulars, one of which is very gtrildq& 
■ — I mean the manner in which the weight of the road is disOi 
buled over the suspending or curved ropes. It will be observM 
the smaU vertical lines is attached to the tq 
^ fastened to the middle one, and the last io 
feseries is repeated along the whole lenglbf 
b bridge of suspension across the Twee 
mavcD, and in other similar structures. 




Copt. HM mi a Br'ulge of Suspension madeofHide-Ropea, S& 
I was informed on the spot, that these South American 
briflges were found, exactly as tliey now exist, by the Spaniards, 
wlien they first occupied tlie country three centuries ago; and 
it is quite as certain, that nothing waa known of this principle, 
as applied to iron, till within these few years. 

Z have not heard whether Captain Brown, tlie well-known 
iimventor of the Chain-Cable, and who first introduced the iron- 
bridge of suspension, claims it as an original invention. His 
merit, however, is not, as I conceive, in the smallest degree 
lessened, by supposing him to have seen or heard of these lude- 
bridges of South America ; for it is quite as praiseworthy an 
exercise of genius and talents to observe and turn to account 
such analogies as these, as it is to invent what is altogether 
new. Indeed, this is one of the broadest distinctions, by which 
the mere visionary theorist is separated from the useful, prac- 
tical adapter of known and ti-ied principles to the business of life. 

It is, however, a curious subject of scientific history, to trace 
uic progress of such inventions and adaptations, firom their 
■^dest to their moat perfect state ; and I siiall be very happy 
■f this notice shall have the effect of inducing the ingenious 
^^d able officer alluded to, to favour the public with such an 
account, not only of this invention, but also that of the chain- 
•^We, which, as a seaman, I may be excused in describing as one 
**' the most important applications of principles with which every 
Person waa familiar, hut no one turned to account, till the sago- 
"ty and perseverance of Captain Brown taught us their use. 



Additloi\ by the Editor. 

^ In an interesting Report by Captain Brown, " on the proposed 

Q of erecting a Patent Wrought-Iran Bridge of Suspension 

irthe Thames, near Iron-Gate and Horslydowu," which we 

! to lay before our readers in the present or nest Number 

f this Journal, the following remarks occur, which bear on the 

bject of Captain Hall's account of the Native American 

' It will not at all lessen the importance of the present pro- 

"., if it be admitted that bridges of suspension have long ex- 

1 in other countries, and it cannot be pretended by any man 

ut n new principle has been discovered. The properties of 

e catenarian curve are obvious in the Indian bvtdj« ot &\is^ca.~ 
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sioD, formed of ropes or bamboo canes, and in those constnicud 
of common ebain, as well as in a variety of objects which muBt 
be familiar to every person of common observation. But thoee 
^mple contrivances, which Iiave been noticed by some writers, 
have DO more resemblance in their construction to the bridges or 
piers of suspension whicli have been erected in Great Brit^, 
than the rude bridges of remote ages, which consisted of log* 
supported on props, arc to be compared to the architecture of 
modem times. 

" The first bridge of suspenaon that we hear of in this coun< 
try, is the one thrown across the river Tees, in the coun^ of 
Durham, the span of which does not, I think, exceed 80 feet *. 
It is formed of two common chains, stretched over the river, 
from abrupt banks, with battens laid across, and boarded, the 
gangway partaking of the curve of the chains. 

*' Such au arrangement is evidently a had one, inasmuch as 
we must ascend to the points of suspension, then descend, and 
rise according to the curve of the chain, which, in tiiat which I 
have usually adopted, would be a pull of one foot in seven. 
This is hardly practicable, and my earliest attention was em* 
ployed to remedy the evil. In ISli I erected a bridge, with 
the road or platform perfectly horizontal, on my premisses at 
Mill-Wall, where it still remains. This is effected by intro- 
ducing perpendicular rods through the joints of the main sus- 
pending bars, and adjusting then- length to the curve above, go 
that they form a series of straps for the reception of 3 row of 
bars on each side, placed edgewise, and extending the whole 
length of the bridge, parallel to the entrance. The beams being 
laid across these bars, the platform or road becomes quite hori- 
zontal ; or an ascent may be given from the sides to the middle, 
in the same plane as with the roads leading to the bridge. Th6 
bpan is 105 feet, and the iron-work only weighs 38 cwt. It was 
inspected by the late Mr Hennie and Mr Telford, who drove 
their carriages over it ; and it has been considered by men emi- 
nent for their skill in mechanics, as a remarkable combinatum 
of stren^ 

' Tl^^^^^tt to improvement in this new era of bridge- 
buildo^^^^^^BKed to the invention of iron-cables, which 

pitg«B Z3tt nnil S39 of Vol. V. of the 
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\y introduced the powerful proving machine. A know- 
ledge of the strength of bolts and bar iron of large dimensions, 
was thereby obtained, which formerly was deduced from trivial 
experiments, leading to most erroneous calculation ; and as the 
importaiice of this new branch of naval equipment developed it- 
self, the principal iron manufacturers of England vied with each 
other m its improvement ; and British iron is now brought to a 
stale of perfection, that will, for general purposes, entirely su- 
persede the use of foreign. There is also a uniformity in the 
strength of the improved British iron, beyond that of any other 
country ; so that by adopting straight bolts or bars, united end 
to end in the dii-ection of their length, by coupling plates and 
pins of proportionate strength, instead of chains, we have an in- 
crease of sU-ength with less weight ; the risk of bad workman- 
ship is almost entirely obviated ; and the subsequent proof to 
which every part of the work is subjected, reduces the calcula- 
tion of its strength to a certainty." 

These observations state distinctly the extent of Captain 
Brown's claims in this great work of improvement. On convers- 
ing with this active and ingenious officer, on the subject of the 
bridges of suspension observed in South America, and other 
cxiuntries, he said, that the only one which has the road on the 
same plane with the banks, is that here described by Captain Hall; 
all the others which he had heard of, having the road erected over 
the chains, and partaking of the curve, which, with a flexure neces- 
sary for the security of the bridge, rendered the passage very 
inconvenient : Further, that his observations were written before 
Captain Hall could have seen the bridge over the river Maypo 
in Chili, and with which he now, for the first time, became ac- 
quainted. He claims whatever merit may be due to the mode 
of construction, which is entirely new, and for which he obtained 
a patent seven years ago. The model of this original plan is 
erected in Captain Brown's premises at Mill Wall, on the river 
Thames, near to London, and is, as above stated, 105 feet span, 
and strong enough to carry loaded carriages. In 1819 he erect- 
ed a bridge on the same plan over the river Leader, at Carolside 
in Berwickshire ; and he is now constructing the iron-work of the 
bridge over the Thames at Hammersmith, with scarcely any va- 
riation, at least none that he considers as a deviation unconnected 
with the neCGBsary arrangements of a bridge on a larger scale. 
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Abt. X. — ^1. On the Unequal Distribution of Caloric in VoU 
Udc Action. % On ihe Temperature of the Skin of the 
Dormouse. 3. On the Temperature of the Egg of the Hen^ 
in relation to its Physiology. By John Murray, F. S. A. 
F.L.S. & M.W.S. Communicated by the Author. 

1. On the Unequal Distribution tf Caloric in Voltaic Action. 

JL HE following experiments may, I hope, be found interest- 
ing, and eventually throw light on the more obscure features of 
galvanic action, while the thermo-electric phenomena of See- 
beck, Dessaignes, Moll, Van Beeck, Sec. may be elucidated. 
Even the occult meteorology of the thunder-storm may find 
facts amid experiments such as these are, that may ultimately 
conduct to a happier theory. 

Four galvanic troughs were employed. They were construct- 
ed in the triad Jbrm^ on the principles of Dr Wollaston ; and 
the cells containing the acid were of porcelain. Each trough 
had 10 triads, and the plates were 4 inches square. 

I used 1^ oz. of nitrous add for each compartment, and filled 
up with water. About 6 inches of platinum wire, y^^th inch 
diameter, were ignited, &c. 

Air 66*' Fahr. ; water in room 64°. 2d September 1823. 

First Trtmgh. 



Zmo end — positive. 

Celll. Temp. 99° F.^ 
2. 
3. 



4. 
5. 

a 

7. 

a 

9. 
10. 



102 
104 
106 
108 
110 
111 
112 
110 
108 



a B 

II 

^a 



Second Trough. 

CeUl. Temp. 99° F. 

100 
102 
102 
102 
99 
97 



2. 
3. 
4. 
5. 
6. 

7. 

8. 

9. 

10. 



95 
93 
91 



J 



Third Trough. 

CeUl. Temp. lOrF. 
2. 
3. 
4. 
5. 
6. 
7. 



8. 

9. 

10. 



104 
106 
108 
108 
108 
106 
105 
103 
101 



J 



Si 

11 
Ha 



Fou/rth Trough. 

CeU I. Temp. 100" F. 

2. - 102 

3. . 103 

4. - 104 
6. - 103 

6. - 101 

7. - 100 
& . 100 
9.-99 

10. . 98 

Copper or n^aim)e termkuitkn 
or pofe. 
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In the preceding cxperimenlB, the plates of ziiic having beert 
much corroded, might be expected to affect the results, wid 
render them somewhat equivocal The phenomena, however, 
seemed to indicate a gradual declension of temperature from the 
positive to the negative pole. It is curious, too, tliat the alter- 
nate troughs singularly coincide. It was also evident, 
there obtained a maximum near the central region of the in* 
vidual trough, with a gradual declension in each, pointing in U 
direction of the negative pole. These facts prove, that a 
qual distribution of temperature is associated with the produiv 
tion of galvanic phenomena. 

The plates were renewed in tJie experiments which succeed 
On the 18th September 1823, temperature of water 62% the 
same strength of acid was employed. From 14 to 15 inches of 
platinum -wire, ^^^th of an inch diameter, weTumaAe white hot. 
In the first series, the temperature was taken before the pUUe* 
were removed, and when the action had been reduced to the ig- 
nition of a few inches of the wire. It commences with the cop- 
per or negative cell. 

ai Trimgb. 

Last cell, 125' F. 
Middle, 140 
First, 135 
ith Trough. 
Laat cell, 136° F. 
Middle, U2 
First, U3 ("Zinc or posWce end.) 

It appears from the foregoing, that the vimimum tif t 
perature in the aggregate troughs is at the copper or negt 
limit, and tlie maximuvi at the positive or zinc terminatioa. 
In three of these troughs the maxnnum of the uidividual one » 
still maintjuned toward the centre. 

When the plates were remove) 
bition of temperature. 

■Id Tro,iyh. 



iai Trauffh. 
(Cmper emLj—Last cell, )01' F. 
Middle, lOG 
First, 1 12 
SdTrtKigh. 
Last cell, 138° F. 
Middle, 141 
First, 138 



, the following was the exhi- 



Isi Trough. 
(Coj^rplulc-J 101° F. 




127 



in Voltaic Action. 
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In the preceding the grade of increment from the negative to 

e positivi; pole Is remarkably uniform. Towards tlie centre of 

■the individual trough, the maximum still obtains. The last cell 

«t the copper pole is decidedly the vilimnum, being only 101° 

"Pahr., while that of the zinc pole is 182° Fohr., a diiference of 

Si" Fahr. 

The experiments which succeed were made on the 6lh Octo- 
r 18^, ail' 63°, diluted acid in cells before immersiou of the 
Iftte Bi'M Fahr. 
So soon as the plates were plunged into the cells. 



[ Zbto ftid fpmilivej. lat Trough 6!l°, 



- 7fi 



1 Copper (negatiee.) 
Before the action is fairly detemiinecl, the above experiments 
brove the negative end to sustain the maximum of temperature, 
ing 84°, while the positive end is 69°. 

Before removal of the plates, when the acid had become weak, 
2Jno fytaifiMj, 1st Trougli 126°, Cenlre laS", End Hi' 



1th 13*, 132, — iaOC(3>peryMsa(tw.) 

Ha%, as in former experiments, the maximum is at the zinc, 
e uniformity already named being remarkably sustained. 
After removal of the plates the indications of temperature 
Here as follows. 



Ut Trmah. 
fZI^„rpoMk-c.J 


•2.1 Trmigl^ 


&i Troilgl^ 


Jf/i Trough. 


CeU I, 12S° F. 


CeU I, 122' F. 


CeU 1, 121* F. 


CeU 1, 12P F. 


r 3,124 


2, 12-1 


2, 123 


3, 132 


^136 


3, 125 


3, 124 


3; 122 


4, 126 


i, 126 


4, 126 


4, 122 


6, 136 


6, 126 


5, 125 


5, 121 


e. 123 


8, 128 


S, 125 


6, 119 




7, 127 


7, 125 


7, lie 


R, 123 


B, 126 


8, 126 


&, 116 


3. 120 


9, 124 


9, 128 


9, 118 


10, 120 


lU, 1'22 


10, 126 


10, 116 



Copper or mgalive. 

Several queries seem naturally to spring from these facts. 

Does the excited electricity thus modify the distribution of 

2at P or, Does the chemical action of the add on metals of dif- 

rent conducting powers produce the unequal balance ; and is 

electricity the consequence of this unequal distribution ? 

The action of electricity may either give rise to an unequal 
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distribution of temperature, or an unequatized temperature give 
birth to electrical plienomena ; which disturbed balance of tem- 
perature it is the province of electricity to restore, and hence 
the thunder-storm is conmtiesioned to determine the equaliza- 
tion and distribution. This last view of it seems to me most 
probable, and affords a satisfactory view of the beneficent ar- 
rangements of Providence, 

In corroboration of this conclusion, it may be interesting to 
state the remarkable change of temperatures which I ascertained 
to take place during my journey last summer from Basle tm 
the Rhine to Paris. 

On the 10th September, at a quarter past 6 p- m. near to 
Montmiral, the thermometer indicated 79° Fahr. ; and the ho- 
rizontality of the clouds announced the distant thunder-storm. 
In ten minutes the instrument rose to 84f.5 ; and at half-past 
6 stood at 74°. Distant lightning. Thermometer subse- 
quently ascended to 90° Falir. ; and about 7 o'clock had fallen 
to 73° Falir. It then rose to 78° F. 
Paisley, llth Nov. 1825. 

2. On the Temperature of the Skin of the Dormouse. 

The strange repose of toads, fi-ogs, and lizards, in the solid 
and almost hermetically sealed rock, is a phenomenon import- 
ant to the geologist, and calculated to escite the liveliest inte- 
rest in the physiologist, I have paid some attention to the 
question of torpidity in animals, and ever delight rather to re- 
gister facta (especially where the question is hypothetical), 
than to speculate in the regions of theory. 

In the beginning of last year, I received two dormice from a 
friend in Derbyshire, and conunenced a series of experiments 
on the temperature developed by the skin. One of these I ac- 
cidentally lost, it having escaped from confinement ; and I was 
shortly necessitated, from various avocations, to resign the pro- 
secution of my researches with the other. The following is r 
note of the temperature as recorded : 
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Feb. Is. At 1" 15' r, m., nir 40', under breast 104° 

— At 8 30 — -l7°-5, H'J" lemilOrpid. 

_ At 3 30 — 02°, I02°.6 

la. At 3 — 66*, — ^ idC 

21. At 10 30 — 54°.5, 102° 

22. At 13 30 _ 57°, — 117° 

On the 14th and 15th February, the dormouse was roused from its app*. 
rent death by beat cautiously applied. 

The box which contained the dormice had a partitioD. One 
compartment contained fresh moss, well dried, in which the ani- 
mais reposed during da^, having formed for themselves a some- 
what elliptical nidus. Two openings conducted into the outer 
court, where the dormice had their food prepared for them, 
conaistiiig of wheaten bread (sometimes softened with water), 
and a basin of miik. Great attention and care were bestowed 
on them, and the food daily supplied. 

Though their cage was frequently in darkness during the 
day, the night season was the exclusive period in which they 
took food. One of them had a singular expedient, when the 
liquid was too low in the basin. It dipped its brtishy tail 
(somewhat resembling that of a fox) into the dish, and carried 
^the milk in this manner to the mouth. When the dormice are 

pid, they may be thrown up like a balJ, &c. without any in- 

iaXiaa of motion, or change of state. 
9*a Nffc. 1825. 

I On the Temperature of the Egg of the Heii, in rtlation to 



rThere has long existed a curious and very peculiar test for 
jvering the relative freshness of the egg. I particularly 
idvert to that of the hen, but presume the same discriminating 
t woidd be generally applicable. 

The tip of the tongue, when brought in contact with the se- 
veral ends of the egg, experiences a peculiar sensation, caused 
by a difference in temperature, the great end being sensibly 
warmer. The following experiments, made with a very deUcate 
thermometer, and effected with considerable care, determine 
that this pecuharity is not imaginary ; and though the slight 
^^{fierence may, at first sight, appear to mihtate against the con- 
^^■Baon, let it not be forgotten, that the tongue, thus appHed, 
^H| ft very sensible and delicate test. I feel persuaded, that, in 
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this way, I can readily cliscriminate between the coloursy in re. 
lation to differently coloured petals in Jloiaers ; aud, raoreoven 
it was thus that Mr John Gough of Kendal, though blin^ 
detennined the temperature evolved in the dilatation and con* 
traction of caoutchouc, for which see his paper in the Transac- 
tions of the Mancliester Philosophical Society. 

The cause of this unequal distribution maybe clearly traced. 
to the cicatrkula, from which the caloric seems to radiate^, 
When we puncture the shell, the cicatricula may be discovered 
floating in the albtittwn, on the acclivity of the vUeUtts, and 
near the summit of the globe toward the great end. ^ 

In the following experiments, the projecting minute ball <)f 
the thermometer was very cautiously and carefully immerBed. 
into the albumen, when the sheU at either end was broken to> 
allow its introduction, The external atmosphere was at same 
time registered. 

External air, 62° F. 

Small end of e^, !iS°.d, |thsof an inch deep, rs' 



Small end. 


. 56*.6, deep, 58' 


Great end, 




Air, e3'5 




ViteUua, G4°. 
Albumen, (14°. 


1} .".--.., {S 



In these the thermometer was deeply immerHcd, and it is evi- 
dent that the difference does not arise from the vitellus or al- 
bumen, or any specific phenomenon connected with them indi- 
vidually. 

Small end, 58°5, immersed, el°,S + 

Great end, 60', 61°.6 + 

From aide to centre, 6fi' 

Id another, - 64° 

Air, 63° + 

Small end, 57°-76, immersed, 68°.6 

Great end, 68°,6, 5a°.75 



Small end. 
Great end. 
Air, 52° 
Small end, 
Great end, 
Sjnnl' Pnd, 


B8 

5R 
69 


5, immerscQ 
5, 

5, immersed 
+ 

aa'F. 


59- 


5 


50° 
60° 


26 




tlie cieatiife, or,5 

7:r 

5°.S by t)ie evaporation of the albumen. 
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!t will be seen, that, throughout these esperimenta, the e^ 
bitained a temperature superior to that of the external rae- 
Un, eveo, in the latter instances, though that medium was 
eiderably exalted. 
lOfAiVof. 1825. 



S- XI. — Remarks on. Mr DaniclVs Hypothesis of the Ra- 
idiation of Heat in Oie Atmosphere. By Mr FoGGoJunior, ' 
I^ommunicateJ by the Author. 

HE few remarks I am to offer on this hypothesis, were on- ' 
Uly intended to have been inserted in a note to the Meteoro* 
ical Register published in this Journal. It has been thought 
^>er to give them a separate place, chiefly with the view of i 
iliiig more attention to the subject among those who have op- ( 
;unities of prosecuting such inquiries. 
Before the publication of Mr DanielPs essays, solar radialjon 
never been treated of to any extent more than conjecture, 
few uDcoiinected experiments. Besides the interest which 
^a as a subject of experimental reaeai-ch, there are seve- 
questions of the highest consequence to physiology, which 
Upon our knowledge of this important agent. Some of 
se, which Mr Daniel! himself had principally in view, are 
e given in his own words : " Does its influence increase with 
temperature of the air from the Poles to the Equator ? " or, 
B the rapid vegetation of the Arctic Regions, during the short 
amer of these climates, dependent on any compensating encr- 
of its operation ? Before I attempt to answer these ques- 
js, I shall propose another, which many will be surprised to 
1 cannot be met with an immediate solution ; which is, the 
degree of heat to which a plant, or the parts of a 
It, are subjected, by exposure to a mid-day sun, in mid- 
imer, "in this climate ? There are, no doubt, in all plants, 
rs which are calculated to absorb all the radiant heat which 
ikes upon them ; and it is therefore desirable to know, with a 
ence to this subject alone, the utmost amount of tempera- 
which radiant matter is capable of producing. My MetB- 
dt^ical Register includes a column for observations upon litis J 
They are complete from November 182.0 Xo v\\e eii& a 
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December 18S1, aod from the beginning of May 1899 to tl>e 
end of August of ihe some year. They were made by meana 
of a register-thermometer of large range, having its bulb covered 
with black wool, and placed upon a south border of garden- 
mould, with a full exposure to ihe sun. The thermometer did 
not rest on the earth, but was supported about an inch above it. 
The maximum-heat of the sun's rays during the day was thus 
measured, and recorded in the journal." 

At tlie request of Mr Daniell, Captain Sabine made toany 
observations i'or the same purpose, in difi'erent places within the 
Tropics. From a comparison of the results obtained by himself^ 
with those of Captain Sabine, he infers, that the intensity of the 
Bun's direct rays decreases as we approach the Equator. And 
extending the comparison to a few facts connected witli this sub- 
ject, which are recorded in the late voyages to tlie Arctic Ke^ons, 
be considers the conclusion to be incontrovertible. That the 
tensity increa^s proportionally as the distance from the Equator. 
A theory is given in support of this singular proposition ; but 
with respect to this, we have no doubt Mr Daniell himself faj 
already discovered the overaght by which he has been misled, 

A consideration of the experiments themselves will, however, 
afford some interest. But it must be here observed, that Mr 
Daniell, in his Essay, applies the term, " force of radiation," in.^ 
discriminately to phenomena essentially distinct ; so that the ac^ 
tual power of the sun's rays is confounded with the excess of 
temperature indicated by a thermometer exposed to the sun, 
above the temperature of the air. As it is only to the former 
that my remarks are at present directed, instead of the table 
given in the essay itself, we shall extract from his journal the 
maximum temperatures registered by the black thermometer. 



JanUBT)-. 


60° 


May, 


135' 


September, 


February, 


80 


June, 


IM. 


October, 


March, 


97 


July, 


199 


November 


April, 


110 


Augual, 


144 


December, 



Here the maximum observed is 154". This took place on th& 
5lh of Jung ; "I which day, the little breeze then blowing IieiDg 
from tV ''■" thermometer must have been completely 

Kcreene ig effects. Of the tropical observations, we 

shall qi lade at Bahia and Jamaica, as they alone 
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can eiiler inla ctnuparison widi Mr DcuiiellV A meicurial (ber- 

mometer, baviog iis bulb blacjiened, and covered with black 

wool, was fully exposed to the sun, on grata. The followiiu 

the rvsulls obtaincti at Bahia : 

Juiya*. II*" juij-ga. ss- 



These results were obtfiiiied during a southerly wind, ' 
reqwent rain, surely not the most favourable weather for s 
iriments. At Jamaica, nich the same thermometer, 
lest temperature observed was 123°; but no remarks a 
iven on the state of the weather. M. Gay Lussac objected 
these experiments, as having been influenced by the v^cta- 
m on wliicli the instruments reposed. As Mr Daniell rests 
e truth of his opinion chiefly on tliese experiments, we made a 
r trials, to ascertain the probable amount of such effects upon 
B resultij. On the 7lh of July last, temp, of the air 59°, with 
isk wind, we exposed a large thermometer, having its ball co- 
ith black wool, to the direct rays of the sun, but not 
dtered from the wind. In Iff it rose lo 95'. It was then iwd 
it on short grass, when it fell to 60° ; and on replacing it in its 
noer position, in 4' it agjun rose to 94°. On the 29th of the 
me month, at 10' before 3 v. u., the same thermometer which 
id been exposed ail day in a sheltered corner, rose to 150°. 
,t the same instant another instrument, similarly prepared, and 
iling in contact with the herbage, indicated only 119°. Agiun, 
the S9th, at 2 p. m., the first thermometer as before, was at 
and the second 110°. We have here a difference of SO*, 
inng solely from the manner in whicii the instruments were ex- 
Tliese trials are so lew in number, that, were it not for 
le remarkable uniformity of the differences, it might appear 
[reasonable to apply iheni to any other observations. But it 
nnot be denied, that such a correction would at least render 
iptain Sabine's observations more closely comparable with those 
ide at London. So far, then, the hypothesis appears to have 
Ivanced on trivia! grounds. 

In support of his idea, that the energy of the solar rays is 
tnished as we approach the Equator, the narrative of Hum- 
VOr- XIV. KO. 97- JAMJABV 182fi. E 
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boldt is referred to. " I have often," says that illustrious traveller, 
" endeavoured to measure the power of the sun, by two thermo- 
metei's of mercury perfectly equal, one of which remained ex- 
posed to the sun, while the otlicr was placed in the shade. Tfaa 
difference arising from the ahsorption of the rays never exceed- 
ed 6*.6 Fohr." It is unnecessary to mention, that nuked ther- 
mometers are quite unfit for such experiments. For of the rays 
whidi impinge upon a naked ball, all except those having a per- 
pendicular incidence, will be reflected from the surface. Hence, 
the amount of heat developed must be extremely small ; and 
during a breeze *, if the instrument be not screened frMu its 
effects, it is nearly neutralized. 

We have made numerous observations with naked Lliermome* 
lers, but none of lliom deserve notice, except those made during 
the hot weather about the end of last July 18H5. On the S7th, 
at 3 p. M., when the black thermometer was at 150°, a naked 
thermometer, exposed fully to the sim during a dead calm, rose 
to 99° ; tlie temperature of the slates at this tune was 1 IT, of llie 
earth 103°. On the 28th, temperature of the air 62% wind E., 
pleasant breeze. 



On the 29th, temp, of the air 69°.5, wind as before. At 1 r, it., 
black thermometer 127°, naked 79". 

We covered the latter loosely with a piece of black cloth till 
it rose to 97°; on removing the cloth, it fell in 5' to 83°. At * 
p. M., black thermometer 140", naked 95". 

Temperature of the earth 101, of the £ur, three inches above 
the slates of a low out-house facing the south, and sheltered from 
the wind, 90°. 

From these it appears, that, at a certain excess of temperature, 
the emission from the shaded part of the ball, owing to the high 
radiating power of the glass, more than counterbalances the 
calorific effects from the ahsorjition. We see, therefore, that 

• Theio ■•! nol made al Cumana BEq Mr Dnnieii sajE, but on dup. 

board, due i TeneriH'e to Cumuna ; con6c(|ucntl)' ihcy CJiWIol IK 



F" 
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unless due allowance is made for the excess of temperature, thel 
velocity of tfre wind, length of time of exposure, SiC. we cannot^ 
get even an approximatiou to the true force of solar radiatioiUi" 
But in the hot countriea, much higher temperatures have ' 
been obtained with naked thermometers, than any yet men- | 
(ioned. In CafFraria, Mr Barrow saw an exposed thermometer j 
mark 106°. Tlie missionary Campbell, during his iutercslJn^ 1 
journey in the winter time through the country of the Botchua-l 
nas, when the air at 8 a. m., saw the thermometer in the sun ett9 
noon rise to 64°. At Gondar in Abyssinia, Mr Bruce menliong^ 
113°; while at Benares, 11(P, 113% and 118° respectively, a 
recorded. There is another class of observations to which Mf* 
Daniell has not alluded, though entitled to more confidence thatil 
these with naked ihennometers. The force of the su 
iBay b> conveniently ascertained, by taking the temperature a 
^a surface of the earth, where it has been fully exposed to t1 
of insolation. Observations of this kind are very inta 
■ting, hut they are unfortunately few in number. We shall 
re dte some of those best authenticated. 
In Sierra Leone, Dr Winterbottom saw a (hermometer, plaM 
. the ground, rise to 138". Humboldt gives many instances of 
e temperatureof the earth lieing so high as 1 18", 120°, and 129°; 
d at one) time he found the temperature of a granitic sand, 
3SG and coarse-grained, 140°,5 ; another, finer and more 
mse, 126", the thermometer in the sun l»ing at the, same time 
",16, " It is probable," be obscrres, " that the mean tem- 
■ratiu'c of the dried mud, in which the alligators bury them- 
Ivea during their state of periodical lethargy, is more than 104° 
that is to say, at least equal to the mean of maximum 
iperatures registered by Mr Daniell's black thermometer, 
[o*!', the mean of all his observations on solar radiation, including 
summer of I8S@, is only TO".*. Fahr. We do not recollect any 
ations of this kind in our latitudes, except that mentioned 
9ve, where the temperature of the slates was 119°. Mr Cold- 
eam informs us, that, on a very hot day in June last year, 
found the temperature of the surface of an oil-painted garden 
iVina sheltered spot, with the sun beating upon it, to be 



r 
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When we bear in mind the distinction made above, all the 
arguments which have been adduced for a remarkable ioteo- 
sity of solar radiation in high latitudes, will be found to amount 
to very littie. There are no direct experiments made with pro- 
per instruments, but there is one fact which, it is confessed, 
may eater into close comparison with those made with the black- 
woolcd thermometer. Captain Scoresby states, that, in the 
month of April, while, on one side of his ship, water was freezii^ 
rapidly ; on the other side, whicli was exposed to the direct raya, 
the pitch about the bends of the vessel became fluid; while a 
thermometer placed on the black paint-work rose to 80°, or even 
100" *- From this, however, must be dediietod the influence of 
the light reflected from die surface of the snow and ice. We 
have no means of ascertaining how far these reflections did in- 
fluence the observations ; but it is well known, thai, at the angle 
at which the rays impinged upon the snow at that time ai the 
year, almost the whole of the incident light is reflected, witlioiiC 
producing any elevation in the temperature of the snow and ice. 
In the month of April, in London, the maximum eflect recorded 
iallO", which is probably nearly double the actual amount here 
indicated. That distinguii^hcd traveller Sir Charles Gieseckif 
made several trials with thermometers at Godhavn, in LaX. 69°. 
In calm and clear weather, the maximum he e^'cr obtained was 



April, 61" July, e»". 

May, 65 August, 89.3 

June, 90.5 Scpiemlier, 63.5. 

The last argument which has been brought forward, is de- 
rived from the experiments of Mr Knight, on the culture of the 
pine-apple. This able physiolo^st suggests, that the fruit will 
ripen better early in the spring than in the summer moaths. 
For, he says, this species of plant, though extremely patient of 
a high temperature, is not by any means so patient of the action 
of very continued bright light as many other plants, and much 



• Mr Daokll ' 


iind, by eiperiment, ibe melting poinl of piuJi tu be about 180* ; 


but we 




uaedin 




HabDile 


of oil and common pitch, pitch and ochre, &c., all 


differing 
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less so than the fig or orange tree ; possibly, having been formed 
by nature for intertropical climates, its powers of life may be- 
come fatigued and exhausted by the length of a bright English 
summer^s day in a high temperature. When we reflect on the 
constitution of the natural climate of the pine-apple, we can 
easily understand the utility of this suggestion. For whatever 
be the intensity of the scorching rays to which the plant is ex- 
posed in its native country, the long sleep through a tropical 
night is sufficient to restore its energy. On the contrary, in the 
fruittng-house, in which the heat is as great as ever experienced 
in the Brazils, it is exposed to a blaze of light during a sum- 
mer's day of seventeen hours ; while, on the other hand, the short 
and imperfect refreshment which it can receive in a midsum- 
mer's night, is by no means sufficient to restore its active powers. 
It is certain, that, if more pains were used to equalize in this, as 
in other respects, the situation of the plants with that of their na- 
tive soil, botanists would have it more frequently in their power 
to examine the fructification of many plants which, at present, 
shew no inclination to put forth their flowers. 

Within the Tropics, the productions of the vegetable kingdom 
are never endangered, by any interruption in the regular alter- 
nation of atmospherical variations. The undeviating regularity 
in the succession of the agents which influence organized beings, 
induces extreme sensitiveness in plants to small changes in the 
condition of the circumambient medium. Hence, when the tem- 
perature of the air declines towards evening, the irritability of 
the plants is excited by the approach of cold ; and, before the sun 
is set, flowers have closed their petals, and the delicate pinnated 
foliage has collapsed to present a further loss of heat by radia- 
tion. Even in the Temperate Zone, in those parts where con- 
tinental climates prevail, or climates distinguished by a great 
difference between the summer^s heat and the cold of winter, as 
in Russia, and in the central lands of Asia and America, plants 
are endowed with a similar constitution. Being subject during 
the winter to a degree of cold far below that at which their vital 
powers are suspended, they acquire a high organic susceptibility 
to the stimulus of light and heat, so that no sooner is the frost 
relaxed, than vegetation is renewed with a force and celerity un- 
known in this country. It is on this account that the mildness 
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of our moist and changeable winters, proves so destructive to 
mountain plants, and not, fts many have Aiud, because the cover- 
ing of snow under which they are buried in their native ates, 
protects them from excessive cold. We thus see why, in the 
Arctic Re^ons, when plants are awakened into life by the return 
of the sun, ihey resume their organic functions with such 
amazing energy, that they spring, flower, and tipeti their seeds, 
in the short space of six weeks. 

Our readers are now in possession of the leading facts, which 
are well authenticated, and it is for them to judge how far the * 
first two questions have been satisfactorily answered. If we find 
Mr Daniell's to be without foundation, it is but fair to acknoff' 
ledge, that the force of radiation from a vertical sun is not so ex- 
cesave as might have been supposed. We are still unable to 
give any solution to the most important of the questions proposed, 
What is the maximum calorific impressions which plants are sub- 
jected to in any latitude? Nor have we ascertained the force et 
the sun in any place on the surface of the earth. 

The exi)etiments for this purpose are too delicate for orAilArJn 
hands, and, in our variable climate, more than one revolution' of 
tlie season might lake place, before an unexceptionable oppor- 
tunity might occur. Agriculturists and florists are well aware of 
how much consequence the agency of direct light is in the flower- 
ing of the Cereaiia, and tlje brilliancy of ornamental plants. lHus 
absence of this important agent, as Mr Daniell observes, can 
never he compensated for by any elevation of temperature under 
a clouded sky. It is also well known, that, in many years in 
which the harvests arc nearly ruined, the average temperatur» 
does not fall below the ordinary mean of the year or of the sea- 
son. It is therelbre highly important, that journals should be 
kept, in order to ascertain the effects of this powerful element in 
different years. For this purpose, the best arrangement that 
can be adopted is that used by Mr Daniell, with the exoepticM 
of giving the instrument a free exposure to the wind : For Ad 
object being merely to ascertain the total amount of radiant mat* 
ter which »1.t;"s have received during the day, the thermomet«9f 
ought \ \ us possible in the same condition with the 

foliage of the plant. 
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The temstrial radiation of caloric has been treated of at great 
length, and in a very interesting manner, in the latter part of the 
essay, and a comparison is also taken of the amount of noctur- 
nal radiation in different latitudes. It appears that the noctur- 
nal terrestrial radiation in the Torrid Zone falls short of what 
might have been expected ; from which Mr Daniell concludes, 
that the same cause which obstructs the passage of racUant heat 
in the atmosphere from the sun, opposes also its transmission 
from the earth into space. While we assent to the imexpected 
nature of these results, we do not think it necessary to insinuate, 
with M. Gay Lussac, that they were obtained at times when the 
mr was less clear or less calm than at London. There are two 
circumstances which ought to have been taken into account, 
and which are sufficient of themselves to explain the anonlaly. 
First, the high temperature of the soil, which, in the Tornd 
Zone, frequently retains a heat several centigrade degrees above 
that of the air, even when the latter has reached its minimum. 
The second and most efficient principle is the law which has beea 
established by Mr Anderson, That the minimum temperature of 
the night is regulated by the constituent temperature of the 
aqueous atmosphere. The enormous quantity of moisture in 
the atmosphere equally prevents the diminution of its tempera- 
ture beyond a certain degree, and checks the cooling of the 
ground by evaporation. 



Abt. XII. — Sketches of the Comparative Anatomy of the Or- 
gans of Hearing and VisiofL By Thomas Buchanan, 
C. M., Author of the Illustrations of Acoustic Surgery, &c. 
&c. Communicated by the Author ♦. 

1.— £flr of the Squalus. 

JL HE organ of hearing, in the shark tribe, varies considerably 
from that of the human subject. 

We find neither ossicula auditus, tympanum, eustachian tube, 
nor cochlea ; but, as if to compensate for the want of parts so es- 

* Read before the Wernerian Society, 19th Nov. 1825. 
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sentially necessary to the perfect ear, the semicircular canals arc 
of almost incredible extent. 

The craoium being composed of seitii-traiispareiit cariilAgj. 
nouB substance, of a beautiful ceriiiean hue, the wboie of the or- 
gan can be distinctly seen, by merely removing the cuticle, and 
scpine of the surrounding parts. 

When the cranium is divested of the common integuments, a 
considerable depression is seen in the coronal and posterior por- 
tion, which, in the living subject, is occupied by a kind of spongy 
elastic cellular membrane. 

This depression is of a heart-like figure, the apex pointing 
forwards, with a roundish process in the posterior part, whidi 
causes a partial division of this portion of the cavity. 

In the older fish, the intermediate space in the depression be- 
tween the cuticle and the cranium, is chiefly filled widi a trans- 
parent gelatinous substance, which can easily be seen and felt 
in the recent subject, by passing the finger backwards over ibe 
depression, when the posterior part will become tumid, like a 
bladder, 

In the posterior, and rather inferior, and external ports of tbe 
depression, are four foramina, two of which are situated on eac^ 
side of the posterior process. 

The foramen next to the process, is large, and of a circular 
figure, and in the recent subject covered with a membrane, the 
plane of which forms an angle of nearly 45% with a line through 
the center of the cranium, and about the same angle from tJie 
perpendicular. This membrane may, with propriety, be termed 
the Memhrai^ z Labyrinthi. 

The spon^.: elastic membranous substance is attached to tbe 
external side , f the membrane ; but in the skate there is a consi- 
derable space between it and the substance. 

This large foramen leads into the vestibule and posterior semi- 
circular canal ; and may be termed the Foramen rotunduatf 
from its circular figure. 

Close to, and outside of this foramen, is a very oblong aper- 
ture, through which the tube of the ear (in the young subject) 
enters t' ile, and which, from its extreme oblong figure, 

may be ^ramen oblorigatutn. 

In tli of the species S. canus, the meatus au- 
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Utonus externus is situated on the superior and posterior, or oo- 
Kmal, surface of the head, is small and much contracted, and sel- 
iom admits of any substance larger than a strong bristle. 

The tube is formed of tough, elastic, membranous substance, 
md runs outwards or laterad, forwards or anUnead, and down- 
vrards or basilad, a few lines more or less, iu*xx)rding to the size 
of the animal, until it reaches within a short space of a mem- 
brane, stretched across the tube, where it enlarges to nearly twice 
the size of the other parts of the tube. 

This membrane may with propriety be termed the Membrana 
Vestibuli. 

The tube then describes an angle by running downwards, 
backwards, and a little outwards, until it reaches the foramen 
bblongatum, to the edge of which it is attached in some subjects 
more closely than in others. 

In young fish of the S. canus^ the meatus and auditory tube 
are more easily found than in the adult, or in some of the other 
species. In old fish, the meatus is generally almost obliterated ; the 
tube and membrana vestibuli are seen, but indurated and en- 
larged so as to be scarcely recognisable by the above description. 

This alteration of the parts may perhaps be the consequence 
of disease, or the effect of old age. In the ear of the adult of 
the Bcdasna Mysticetus, I have frequently found the stapes so 
iSnnly attached to the foramen ovale, that the union resembled 
ossification, and required considerable efforts to separate the bone 
from the foramen. The probable cause of this adhesion will be 
pointed out when describing the ear of that animal, so that one 
fact may, if possible, throw light on another. is 

The following are the dimenaons of the parts in licpreparation 
of the S. canuSy three feet in length. 

Distance between the oiifices of the Meatus auditorius exteraus, %\ lines 
Diameter of the tube at the external orifice, . - -^j^ of a line. 

Do. do. inside of the cuticle, - - 4 do. 

Do. do. Membrana Vestibuli, - • 1 line. 

Length of the tube A*om the orifice to the Membrana Vestibuli, li do. 

From that membrane to the Vestibule, - - - !( doi. 

Depression in the Cranium, in length about - - 6 do. 

In the species S, borealis, or Greenland shark, the magnitude 
<^ the semicircular canals is such as to surpass any idea which 
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may be formed of the parts, from the dieseution of Uie organ in 
the human subject. The superior size of the ])arts may be esti- 
mated from the dimensions of a cast of the left ear of that ani- 
mal now before me, which I took a few hoars after it was killed •. 
The entrance of tlie meatus inlemus is about tliree lines in 
diameter, and situated in the inferior part of the organ. 

It runs downwards, and a little outwards, about two lines 
and a half; then contracts suddenly, and runs horizontally out- 
wards nearly a line, when it enters the vestibule, parallel with 
the floor of that cavity. 

The vestiliule is large, of an irregular triangular figure, tile 
perpendicular of which may be said to present to the brain, 
while the base nms horizontally outwards and backwards. 

The circumference of the greatest diameter of the vestibule 
is twenty-five lines, and the height of the cavity, from the high- 
rat to the lowest points, twenty-two linos. 

On the inside of the superior part of the external angle of the 
vestibule is a longitudinal ridge, which, in the sketch of the 
cast, is seen as a dcpre.ssion ; and on the floor, there is a coites- 
pondent ridge on the opposite side, that runs upwards on the 
parietes, next to the brain, until it arrives at the top of tltc ca- 
vity, where it unites and forms a septum, which separates tlio 
foramen oblongatuni from the foramen rotundum. 

The floor oi the vestibule is more tough and hardened than 
any olher part of the labyrinth, particularly that which is di- 
rectly under the sabulous body, when it has a white, sc^y, 
opaque ap[>earance, approaching towards ossificatioD. 

The whole of the vestibule is lined with a reflection of tbe 
dura mater, which is closely attached to the parietes of that ca- 
vity, where it is considerably less dense than in the inude of die 
cranium, and still less in the cartilaginous, semicircular canals, 
where it is almost pellucid in the adult fish, and beautifiilly 
transparent in the young. 

There are three semicircular canals, which arise from, and 
communicate with, the vestibule, similar to those of the human 
subject. and. From their relative situations to that cavity, maybe 
terme — "or. Anterior, and External or liorizontaL 
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The extremities of these canals, adjoining to tbe vestibule, 
acre considerably enlarged, so as to have a similar appearance to 
that which in the human subject is termed the AmpuUag ; where- 
as the proper ampullae of these cartilaginous canals are situated 
at a condderable distance from the vestibule, and are of an ob- 
kmg figure. 

The Posterior canal is the largest, and roeasures^/S^^i^^ 
UneSj or nearly five inches and a-half in length, and two lines 
by two and three quarters in diameter. It runs in a longitudi- 
nal direction from and to the vestibule, and, when viewed inter- 
nally, has the appearance of a circle attached to the ampulla of 
the external canal. 

The circumference of the ampulla is sixteen lines, and the 
average circumference of the other parts of the tube eight lines 
and three quarters. 

The External canal is the next in size, and measures thirty-six 
lines in length and seven lines in circumference. The ampulla 
of this canal, at its greatest circumference, measures only ten 
lines and a-half. 

The canal runs in a diagonal direction^ the one extremity aris- 
ing from the superior and posterior parts of the vestibule ; and 
the other from a globular space communicating with the inferior 
and anterior parts of that cavity. 

The Anterior canal, although the smallest of the three, is yet 
of considerable size, measuring thirty-one lines in length, and 
from five to seven lines in circumference. 

These canals are partially flattened, so that if any of them 
were divided at a little distance from the ampullae, the section 
would be of an oval figure, with the apex pointing inwards. 

In a considerable number of preparations now before me is 
one of an elephant (the animal has apparently been of great 
age), where the caliber of the canals, one in particular, is ex< 
tremely oblong. 

When dissecting the organ of hearing in various animals, as 
well as in the human subject, I have found the caliber of the 
canals in children, young animals, and birds, to be circular, and 
in the adult ear, one or more of the semicircular canals slightly 
flattened ; and this oblong form of the caliber increased consi- 
derably in aged persons, in whom it is seldom wanting. The 
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apex in these cases invariably poiiitetl tuwards the vestibule ; 
indeed tliis position seems to be general, whenever the form of 
the caliber approaches towards an oval. ■, 

Seeing, then, that the caliber of these canals is uniformly 
circular in the young, of whatever class or species, and that, ifti 
the adult, one or more of the canals are generally more or \va. 
of an oblong figure, according to the age of the subject ; and ^SaelU 
this elongation of the parictes of the canal dues not diminish Ui«) 
oiiginal diameter, and also that the caliber of the membranoua. 
semicircular canals in the old, as well as in the young, is qv~ 
cular, and always continues so when in a healthy state, notwitb-' 
standing any alteration which may take place in the form of tbfti 
caliber of the osseous or cartilaginous canals ; may it not be itw, 
ferred from these circumstances, that the oblong figure of tha^ 
cahber is caused by the vibratory action of the membranous tube*- 
exciung absorption of part of the cartilaginous or osseous parie-j 
tes of the canals in which they are inclosed, and that, by the 
tinuance of this excitement, the oval form of the caliber is gitt^ 
dually increased ? 

This view of the subject will receive additional confirmatioot ift 
we take into account the myriads of vibrations which the ineoiM- 
branous tubes perform in a few years. But how much the Eoore. 
immense must be the number performed by those of the aged,* 
whether the person has frequented the busy haunts of the ma- 
tropolis, or the more peaceful calm of rural solitude ! 

Such are the dimensions of the cast, taken with the greatest, 
care, which will be sufficient to demonstrate the superior insg-* 
nitude of the cavities to those of the human ear ; and the follow- ■ 
ing account of the contents of the vestibule and canals, the rfr» 
suit of a seriesofdissections of the membranous parts and nerves 
in various species of the squalus, will, I hope, tend to place CotOf. 
parative Anatomy, as regards these organs, in a more advantager ' 
ous point of view, than usually esteemed by many of the pro- 
fession *. 

above described, will be given ja the 

To be c<miinued.) 




( 77 ) 



iaT- XIII- — On the Co)istancy of the Level of the Sea in ge- 
neral, and ofllie Bidtk Sea in particular. 

k-BOUT the middle of the last century, an animated contro 
Y took place among the natural philosophers of the north 
■ Burope, regarding the alleged gradual lowering of the level 
f the sea in general, and of the Baltic Sea in particular. Cel- 
s the first who introduced this idea to notice. He gene- 
dized it, by applying it lo all the planets, and was supported by 
e authnrity of the celebrated Linnaeus. It was soon perceived, 
, tliat the point could never be settled by mere discus- 
I, and that facts alone could lead to any certain result. Ob- 
rration was therefore had recourse to ; and thus, the dispute 
D question had at least one good effect, that of directing to the 
subject the attention of men of science, whose eituation might 
enable them to mark the variations of level that take place 
along the coasts of the North Sea. The results of investiga- 
tions, undertaken for this purpose, are now beginning to be 
collected. 

In the course of 1820 and 1821, Mr Bruncrona, agisted 
by the officers of the pilotage establishment, and other qualified 
persons, undertook the examination of all the authentic mea- 
sures that had been establislied upon tlie west coast of the Bal- 
6c during the last half century. The results of this examina- 
tion are given in a short memoir inserted in the Swedish Trans- 
actioDS for 1823. The following Table indicates the degree to 
which the level of the sea has fallen during the last forty years, 
on the coast of Sweden, at various latitudes. It is proper to re- 
mark, that, in some of the places observed, the measures were 
much older, and in some others much more recent, than the pe~ 
riod of forty years. In bodi these cases, the change of level 
that must have been effected during this period, has been esti- 
mated by calculnling Ihe mean annual depression furnished by 
the observations. 
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or the facts collected in the course of this investigatioii, ttw 
tbliowiiig may be mentioned as tending to support the opnniw 
ofafftlloflCTd. 

1. It is generally believed among the [mIoIs of the Baltic 
that the sea has become shallower along the course which ws- 
fcU ordinarily follow i hut it is added, that this alteration 
more sensible in the places where the tide collects sand, detadt-' 
ed pebbles, and sen-weed, than in those where tlie bottom is < 
poeed oj' rocks. The same obsenation has been made in tbet 
neighbourhood of some large towns and fisheries ; for examplcv 
a hydrt^raphic chart, made in 1771, gives six fathoms for die 
mean depth of the Eea opposite the harbour of Landekronvt 
whereas, in 1817, the aoundtng line scarcely gave five fatbomi «t 
the same point- 

2. According to the oldest and most experienced pilots, the 
Htrtuts, which separate the numerous islets scattL-red along the 
coast of Sweden, from Haarparanda to the frontiers of NorwaVi 
rccwved vessels that drew ten feet of water ; now iliey are not 
pmcticable for boats that draw more than two or three feet. 

3. The pilots further affirm, that, along the whole coast of 
Bothnia, the depth of the water undergoes a diminution, which 
l>ecomes sensible every ten years, in certain places where the boU 
loni is composed uf rocks. Several otherparts of the Baltic may 
bu died, in which a amilai- cliange has been remarked. 

Mr C. P. Hallstroni, in an Appendix to Mr Bnim.-rona's 
Memoir lie following Table of the diminution ohserveil 

in the t ters of the Gulf of Bothnia. 
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It is not demonstrated that the numbers of the last column 
represent exactly the lowering of the water in a century ; for it 
has not yet been sufficiently determined if this lowering be uni- 
form, or if it vary at different periods, and if it depend upon 
some local circumstance, upon the climate, or upon the state of 
the atmosphere. Nor is it properly established that this lower- 
ing, which becomes less perceptible from the north of the Baltic, 
until it disappears entirely at the southern extremity, follows 
precisely the same law of diminution as the latitude. It appears 
to be uniform in the whole extent of the Gulf of Bothnia, and it 
rises about four feet and a quarter in that region. At Calmar, 
(Lat. 5T* SCy) it is only two feet, but it is not yet known whether 
it decreases in a regular manner between these two places. 

Some authors consider the facts related by MM. Bruncrona 
and Hallstrom, as deciding the question in favour of those who 
bdlieve in a lowering of the level of the Baltic. The editor of 
the Annalen der Physik *, goes farther, and seems to consider 
it as confirming the opinion of a general lowering of the level of 
the sea. In support of this opinion, he adduces the traditions 
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■nd obsen'ations of the oBtives of Ouheite, and of the 
and Sunda Islands, r^ard'mg the retreat of the sea in aemA 
parts of their coasts. We arc disposed to stand neutral in thii 
matter. The geographers • who have collected the greatest 
number of facts relating to the level of Uie inland seas, 
the ocean in its various regions, find nearly as maay in favour 
of a rise as in favour of a fall of level. The very distiibutios 
of contrary indications leads ibem to believe in a partial dis- 
placement of the mass of waters Iroin one region towards anotjief, 
and even from the one side of an inland sea towards the oppo- 
site side : a displacement which might be owing to furtive 
more or less durable causes, snch as a variation of temperature 
in the Polar Regions, the action of winds and of currents, roodU 
fied by the greater or less quantity of water in the rivers that 
feed the different ba»ns, upon the sides opposed to their diiw 
tion. 

Are the facts contained in the memoir in question of a nature 
to overthrow this opinion ? They do not appear bo to t». 
The two series of observations which are adduced, only shew a 
fall upon the coasta of Sweden properly so called ; that is to say, 
upon the west coast of the Baltic, and the east coast of ihe 
Cattegat. Two observations only have been made upon the 
coast of Finland, towards the extremity of the Gulf of Bothnia. 
These facts would perfectly accord with the opinion of those who 
think that the currents determined from the north to the south 
of the Baltic by the numerous streams which rush into it, pudi 
the waters toward the south shore, that of Pomerania, Mecklen- 
bourg, and Holstein, and that the waiers consequently gain upon 
the land on this coast, as numerous historical facts attest, while 
they retire along the northern shores, — those of the Gulf of Bodi- 
nia. Be this as it may, the question as to the constancy of ihe 
level of the sea cannot be considered as decided, until a long 
series of observations shall have been made upon authentic and 
perfectly fixed measures, erected upon all the shores of the ^- 
ferent seas, and of the different regions of the ocean. Those 
which have been published in the Swedish Transactions, furnish 

• M ; la Geog^r, Univtts. tnm. ii. ]i. 4SS, Cstteau CallevUlei 
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mportaiit documents for lli'is purpose, and aimilar ones should 
Bjie begun to be collected in other countries* 



Ijit. XIV. — On certain Circumstances connected with the Cotu 
Y dentation of Almosp/teric Humidity on solid surfaces. By 

Mexhy Home Blacxadder, Esq., Surgeon. Communicated 

by the Author. 

L HE condensation of aqueous vapour from the atmosphere 
L^on the surfaces of solid bodies, is one of the most common and 
F,.^bmUiar of physical phenomena. Common and familiar as it is, 
hovever, there are circumstances connected with it, which render 
it not merely curious, but highly interesting, and which have 
attracted the attention of many celebrated natural philosophers. 
A number uf facts have accordingly been well ascertained, and 
in explanation thereof, various theories have been proposed,-^ 
built, all of thera, more or less ostensibly, on hypothetical bases. 
Electricity, radiation of heat, frigorific rays, and aerial pulsa 
tions, have each had their full share of attention. It is not the 
resent object to attempt to decide on the individual merits of 
: theories, but rather to draw attention to some facts and 
lumstances which seem to merit farther consideration, 
[ I. A number of experiments were made by Dr Wells, and 
ite recently by others, on the condensation of aqueous vapour, 
* expo^ng pieces of gilt or silvered paper in the open air, after 
Now, though paper thinly coated with a metal, may be 
nil 6tted for experimenting on the spontaneous condensation of 
iHbture, when the oliject is to ascertain the modifying effects 
E certain combinations, surely nothing could be less accurate 
tan to reason upon such experiments, as if a thin plate of metal, 
paper thinly coated with metal, were one and the same 
tiing. Paper is one of the worst conductors of heat, and is, 
besides, highly susceptible of being influenced by atmospheric 
liumidity. Hence, when placed in close contact with a sheet of 



1 



i 



: VOL. XIV. NO. i 



■ Biblialheque UnivecaellB, Jiilj l%iS. 
'. JANUARY 1826. 



82 Mr Biackadder on Circumstances connected mik Ae 
tnetal, not perfectly continuous, and much thiimer than iiaelf, it 
must greatly influence the latter, both in regard to the adraife- 
Hon and discharge of heat, and that more especially in the cir- 
cumstances necessarily connected with the experiments in ques- 
tion. Experiments made with gilt or silvered paper, therefore, 
c^not, witli any pretensions to accuracy, be brought forward, 
as if they were equivalent to experiments mode with thin ah^ts 
of polished metals, — and any reasoning that may have been 
built upon them under such an impression, must go for nothing. 
I may observe, that when paper, to which a thin layer of 
gold, alver, or other metal has been made to adhere, is thorou^l- 
ly embued with varnish, the phenomena presented by the 
densation of vapour are obviously modified ; but still, aa we ioA, 
reason to anticipate, they are not the same as when a tliin sheet 
of metal has alone been employed *. 

2, For the purpose of ascertaining the degree of cold sup^ 
posed to be produced by the radiation of heat, and, on other Oft 
casions, the amount of heat produced by direct solar radiotioDi 
it has most commonly been the practice to surround the bulb of 



' Hrgroscopic lutetsnces of an anima] or vegetable arigin, cannot beentlrdfi 
deprived of moisture, by a degree of heal »hon of that whicli ia sufflcienl U 
duce a change in thcii cliemical condition. When, Iherefoie, a hallow ball «£ 
poliihed metal or of glasa, containing a healed flnld, ia observed to cool moH 
quiclily when coverul with muslin, and auepended in the air, than when the InlU 
have Iwcn left naked, ia it sufficiently evident that vaporization baa no influence IB 
expediting the discharge of heat ? When, again, a heated ball of metal is dbtorrBt 
to part with its heat more quicltly, when its surfioe has been covered with n ^^ 

aive layeri of gold-beatet's leaf, than when only one layer has been applied, ia ft' 
deEOonstrabie that evaporation ia in no degree opcr.itivc? Perhaps it ia 'not 
much to lake for granted, that no two hygroscopic aubiitancfs absorb equal qi 
titiea of moiaturc in equal limca i and, admitting this' to be the ease, we may ■ 
dode that they also part with moisture with diflfarent degrees of faeitity. M»ftM 
the diObrent degrees of Telocity, therefore, with which heat ia observed u 
from a polished meiatlic ball, according as its surface is covered with idubUi 
gold-bealer's leaf, glue, with or without pigment, &c., depend on some otlier ijt- 
cumatance than merely a diflbrence in the meebonical form or structure of the M 
facea? It is certain, that hygroscopic substances, when in that state comnm 
considered dry, are still fat from being wholly deprived of moisture. If, when tM 
nlmosphen- — ■ n moderate degree of humidity, the temperature of a hy^ 

groiCQinc I ^ consideiBbly above that of the air, the substance w 
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m thesnnonieter with wool, &c. or to ascertain the temperature of 
«iMh subfltanoes, after they have been exposed, for a certain time, 
tB the open sky, after sun-set, or to the direct influence of the 
4iiB^ lays. 

It must be admitted, however, that all such experiments are 
aeeessarily and in no small degree defective ; and whatever the 
results may have been, they can never prove that which they 
iwre int^ided, and have been supposed to establish. When 
if is received as a rule, that ^^ no more causes are to be admitted 
fkafk ate sufficient to account for the phenomena,*" it must also 
be admitted, that, when two or more causes are immediately 
epemtive, the effect cannot be attributed to any one or more 
ef these, to the exclusion of the rest. In the experiments re« 
ftnred to, all the substances made use of, such as wool, cotton, 
vikj lint, down, saw-dust, straw, &c. are not only bad conductors 
of heat, but of that description of substances which, according 
iDcinaimstances, absorb, or give out moisture to the atmosphere,' 
viUi the greatest facility. Admitting, then, that, in certain cir- 
cumstances, bodies, at the surface of the earth, did radiate their 
heat, so as to become colder than other bodies in contact with 
them, when experiments are brought forward to prove this effect 
of radiati(xi, it is indispensably requisite to shew, either that eva- 
poration was in no degree operative, or that its effects were in no 
di^pree proportionate to the observed decrement of heat. In this 
pmnt of view, by far the greater number of Dr Wells's experi- 
ments seem altogether unsatisfactory, in as far as they were in- 
put iijtli a portion of its moisture ; but, sooner or later, a period arrives, when it 
tmmi^ to become drier. If, at this period, however, we bring it into a body of 
dr tliat Is considerably drier, but of the same temperature, and still keep its own 
temperatare equally above that of the air, we find that it gives out an additional 
luntity of moisture. If, lastly, we replace it, other circumstances being the 

», in a body of damp air, we find that it regains a certain quantity of mois« 
It there not here a certain resemblance to what takes place when the tern. 
peBfSure of a body is diminished by the process of evaporation ? In the one case, 
hen is a loss of heat until an equilibrium is established, that is, when as much 
ust ia supplied by the air, as is carried o^ by the aqueous vapour. In the other 
9M, tbere is a loss of moisture until an equilibrium is effiected, that is, when as 
muth moist^ire is absorbed as at the same instance escapes with the portion of air 
hat is rarified ? 

V2 
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(ended lo prove, that that loss of heal which frequently oocuiq 
in the evening, is the effect of radiation. He seems to have prog 
ceeded under the impression, that, in the circumstances of t 
case, evaporation could not have place ; or, if occasionally it had^ 
that its effects were hut transitory, and of trifling import : 
this appears the more remarkable, when we attend lo some of hu 
own experiments and observations. 

Thus, on the evening of the 25ih of August, he informs a 
" 10 grains of wool, to which 3 grains of water had been addedj 
having been laid on the raised board, near the thermometers; 
the end of 45 minutes the parcel was found to have lost 3^ graiiH 
of moisture, during the time that dry wool," that is, wool ti 
which no water had been added *, " had become several d^reei 
colder than the air." It is to be regretted, that, in recoundlll 
this experiment, more attention was not paid to minute delttlj 
such as the temperature of the water made use of, the mode u 
which it was added to the wool ; the temperature of the moist 
ened as well as of the other parcels of wool, at the end of tbi 
45 minutes, and their relative temperatures, at various interval 
during that period. For, without paying attention to every ca. 
cumstance, even though apparently trifling, and without admiu 
ting every circumstance to have its due weight, it may truly b 
aaid of an experiment, that which has, with too much apparoal 
justice, been said of a certain book, " Hie est in quo queerit sqi 
dogmata quisque; atque in quo reperit dogmata quisque sua." 

Again, " on the 7th of January,'" Dr Weils informs us, •* K 
grains of wool were placed on a sheet of pasteboard, which Ini 
on the snow. At the end of Sd minutes the wool was 5° coldi 
than the air, without possessing any additional weight." Bt 
tlie evaporation of a very small quantity of moisture, from thi 
surface of the wool, during the 35 minutes' exposure to the ai 
would he quite equal, in the given circumstances, to produce tl 
observed decrement of heat The object of this, and some otha 
experiments, was to determine the occurrence of a considerable 



-rs informs ua, that the wool be made use of in hit eipa 
leralelv fme, and alreadj' Imbued with a little nu^turs. 
'uring hia expeiimenls, the won] might acquire aon 
; it aa H hygrojcopic substance." 
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degree of goIJ, previous to any deposilion of moisture, in the 
fijrm of dew. When it was ascertained that tlie wool had not 
acquired any additional weight, no farther ettention seems to 
have been jiaid to it ; and as the experimenter had a previous 
conviction, that evaporation had no influence in producing the 
diminished temperature of tlie wool, the loss of weight must 
have been very apparent indeed, thai would liave arrested his 
ttention. But it is well known, that the evaporation of a 
minute quantity of moisture is sufficient greatly to re- 
the temperature of the evaporating sui-face. And we mav 
remark, that the greatest degree of cold always takes place 
'those evenings when dew is latest in forming ; that is, when 
air is driest, and, consequently, when evaporation is necessa- 
moBt active. It must also be observed, that, in performing 
iments with a nicely adjusted balance, even in a close room, 
rate results are not to be obtained without considerable 
luble. Tf, then, such an instrument be employed in the open 
air, on a damp evening, or in a cold benumbing state of the at- 
mosphere, considerable inaccuracies must be almost inevitable. 
^Ppn another occasion, Dr Wells intbrms us, that, " on the 25th 
^^raanuary, the ground being covered with snow, during eight 
^l&s that I attended to my thermometers, the whole sky was 
c^stantly overcast with clouds, The atmosphere was, for the 
greater part of that time, very still ; and a thermometer on the 
snow was generally about 2" lower than another in the air. 
That lliis was not owing to evaporation, was proved by the ther- 
mometer on the snow always rising, from a half to a whole de- 
gree, whenever the air was a little moved, and falling the same 
quantity as soon as a great stillness again look place." Far from 
proving, however, that the reduction of temperature was not the 
effect of evaporation, this observation will be found to furnish, 
if not a proof, at least a strong argument, in favour of that ex- 
planation. When the air was very slill, that is, without a per- 
ceptible progreB.sive or undulatory motion, the evaporation that 
was going forward at the surface of the snow carried off a 
greater quantity of heat than was communicated by the conti- 
guous air- Hence the snow became colder than the air a short 
distance above it ; an equilibrium being on this occasion eata- 
Ubhed, when the temperature of the former was reduced about 
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S" below that of the latter. When, however, from 
porary cause, the siirroimding atmosphere became agitated, that 
is, when a progressive, undulatory, or convolving motion had 
been communicated to ii, the air contiguous to the snow wi 
thereby either mixed with, or altogether displaced by, the adji 
cent iur of a higher temperature. By tliis means the snow ai 
quired an accession of heat, and the thermometer in contact with 
it indicated an increase of temperature. Aa long as the atmo- 
sphere continued agitated, fresh portions of rur would every in- 
stant be brought into contact with the snow ; and in this 
suppliers of heat would be furnished equal to that which was 
ried off from the snow by the evaporating process, \Vhcn still- 
ness again took place, though the air contiguous to the ^Dund 
was not absolutely at rest, fresh parcels of the higher adjacent 
air were not now, as formerly, brought incessantly into contact 
with the snow ; and hence the latter did not receive a quantity 
of heat etpial to the whole amount of that carried off by the va^ 
pour, until its temperature was again reduced about 2° below 
that of the air, a few feet from the ground, I shall here merely 
introduce an experiment of Mr Howard. On a night, when the 
minimum temperature was 19°, that gentleman exposed 1000 
grains of snow, on a dish 6 inches in diameter, and in the coune 
of the night 60 grains were lost by evaporation. I have repeat- 
edly made observationa and experiments similar to those above 
adverted to, but it seems quite unnecessary on the present 
sion to multiply examples, I shall therefore conclude this 
part of the subject with noticing an observation to be met with 
in the writings of a well known meteorologist. He informs us, 
that ' a ploughed field is more affected by the sun's rays Uian. 
a plot of grass ; because a loose spongy body, by exposing nu- 
merous surfaces, dissipates more quickly the heat commumoalxd 
to it f and, in confirmation and illustration of this opinioa, he 
adds, that ' the inferiority of a grassy surface was not owing (o 
the waste of heat by a more copious evaporation ; for that» Ml 
spreading a layer of hay, or even wool, over a part of the naked 
soil, th' iture of it was in a few minutes reduced to the 

same t nf the grass.' 

Ha< as already been remarked, are hygroseo-. 

pic bot nductors of heat ; and they are rarely met' 
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^■ikll in a stale that can, vrith any attention to accuracy, be 

Hbrmed dry ; more commonly they ai-e in some degree damp. 

^ Besides, their temperature, wheo laid on the plouglied field, 

would, in all probability, be somewhat lower than that acquired 

by the surface of the bare earth, exposed to tlie direct influence 

of the sun's rays ; and would, consequently, be lower than that 

of the aqueous vapour issuing from it. Independently, there- 

,fore, of their hygroscopic property, and of their mechanical ope- 

, afterwards to be adverted to, they might thus acquire 

9 (tcceesion to die moisture which they previously contained ; 

1 porttons of this moisture being carried off by the contiguous 

, their temperature would, in a few minutes, be reduced to 

■at of an adjacent field of grass, and it might be in certain cir- 

(Mtances even lower. 
lit is generally admitted, that when the temperature of a body 
■icoiifliderably higher than that of the contiguous air, it will lose 
sat, both by conduction and radiation, or by some process equt- 
■lent to the latter. But as even a current of air cannot cool a 
x;tly dry body, below its own temperature, when any body 
^found to be colder than the air, the question to be determined 
I, Whether the loss of heat is to be altribiiled to evajMration, or 
If some process equivalent to that which has been termed radia- 

I In the case referred to, the sameness of temperature in the 
the hay, and the wool, is to be attributed to their being 
equally bad conductors of heat, and equally capacitated for sup. 
porting evaporation ; and that not only from one exterior or up- 
per surface, but from numerous interior surfaces, to which the 
mr had access, and from which the sun's rays were more or less 
perfectly excluded. Tiie naked soil, on the other hand, though 
comparatively a dense solid, and a good conductor of heat, has 
but one evaporating surface ; while its dark or nearly black 
colour, enables it to absorb a greater proportion of the sun's 
rays, and convert them into heat of Iem|)erature, than bodies of 
a white, pale-yellow, or green colour. Hence the temperatures 
of the grass, hay, and wool, were somewhat less than that of 
the naked soil ; relatively less heat being abstracted from the 
latter, by the process of evapoiation, than it acquired through 
the in6uence of the sun's rays. 



ilL. 



S8 Mr filackadder on Circumatancea ojtmected wUk the 

3. Il has been well ascertained, that if, on a clear evening 
for example, when bodies on the surface of the earth have b^ 
come colder than the air, a cloud should pass over the zcnitlti 
the thermumeter will indicate an increase of temperature, and, 
after the cloud lias passed, it will again indicate a losa of heaL 
This increase of temperature has been accounted for in various 
ways. Some have supposed the heat to be evolved by the ooa- 
densation of the a(|ueous vapour constituting the cloud ; but k 
has not been satisfactorily expliuned bow this heal is brou^t 
down to the earth, even admitting thai such a quantity is evolved^ 
as to render it appreciable beyond the immediate limits of die 
cloud, which, though it may be comparaUvely low, is still ata 
great distance from the earth. 

This increase of temperature during the transit of a cloud, iHfl' 
been accounted for on the pulsatory hypothesis, by 
that " clouds, like water, absorb and extinguish all the hot 
cold pulses received by them.^ 

But were it even ascertained that " cold pulses," or " iii- 
gorific rays," were actually, " in some way or other, showered 
down from the upper regions of the atmosphere upon th8 
earth," the phenomenon in question could not, it is presumed, 
be satisfactorily Accounted for on that principle. For, a com- 
paratively small cloud in the zenith, could not be supposed ca- 
pable of neutralising the effect of the " cold pulses," showerii^ 
in all dkections from an extensive clear sky, by which the cloud 
is every where surrounded. We are informed, that the " cdiA 
pulsations" come witJi equal force from all quarters of the hes^ 
vens, and at every angle 20° above the horizon. 

Dr Wells was of opinion, that " no direct experiments can be 
made, to ascertain the manner in which clouds prevent, or occa-. 
Mon to be small, the appearance of a cold at night upon the- 
earth ;" but he concludes, " that they produce this effect, ahno«t: 
entirely, by radiating heat to the earth, in return for that wbicb' 
theyintercept in its progress fiom the earth towards the heavens.* 
This is the explanation originally given by M. Prevost of Ge- 
neva, and wht'-h is grounded on his hypotliesis regarding radia- 
tion, " I'Mids," Dr Wells continues, " near the earthy 
must pc heat as the lower atmosphere, and will 
therefor 'Lh as much, or nearly as much, heat as. 
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they receive from it by radialion. But similarly dense clouds, 
if very high, though they equally intercept the communicatioii 
. pf the earth with the sky ; yet being, from their elevated siiua- 
I ticm, colder than the earth, will radiate to it le^s heat than they 
nmve from it, and may, consequently, admit of bodies on its 
•urface becoming several degrees colder than the air." But dense 
clouds, though at times they may be comparative^^ near to the 
earth, never (excepting, perhaps, on some very extraordinary oc- 
conons) approach within a great distance of the tow plains,— 
tineir elevation beingcoramonly such, that, at that height, the tent, 
perature of the air must be very considerably below that of the 
lower atmosphere ; — otherwisu, the fact, now generally under- 
stood lo be well ascertained, that the temperature of the wr dimt- 
IHsbes about 1° for every 800 feet of elevation, would be incorrect 
Vhere the basis is so purely hypothetical, it is more surprising 
Mt the theory which is built upon it should he made to account, 
lausibly at least, for so much, than that it should seem to fiul 
H some points, confessedly not free of obscurity. 
^ When we observe a cloud passing at some considerable di^ 
3ce above the earth, and surrouiid(?d on all aides by transpiu 
we arc apt to imagine that the increase of moisture is 
confined to the space within the circumference of the cloud. 
This, however, is not necessarily the case. The body of air occu- 
pjiDg the interval between the cloud and the surface of the 
earth, during the passage of the former, may be more humid 
than that body of air which preceded it, and than that which 
foUowB next in succession. And when we consider what the 
source is,- from which the moisture of the atmosphere is original- 
ly derived, we can readily comprehend how this state ol' increas- 
ed humidity may extend fi-om the surface upwards. When the 
temperature of solid bodies at the surface of the earth increases 
during the passage of a cloud, the cold produced by evapora- 
tion is diminished, and this may proceed from the passage of a 
more humid body of air ; the upper boundary of which is so 
moist, as necessarily to produce a cloud at that elevation. Again, 
as every portion of the stratum of air next the earth is not nft. 
essarily, and at all times, of equal temperature, and equally 
mp, especially when there is not a steady current of some 
^rce and duration, the increase of temperature indicated by 
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tliermomcters suspended in ihe air, and lying on the grass, may 
proceed from the pa^isage ot' a muister body of air, of a higher 
lemperature, part of the aqueous vapour being eondensed into 
a cloud at its upper boundary. 

Fully to illustrate this view of the subject, it would be requi- 
site to enter upon a wide field, still requiring cultivation. For 
llierc are abundant reasons for believing, that the formalioa of 
clouds is a subject still very imperfectly understood. 

At present I shall only remark, \ai. That, on the occasions re- 
ferred lo, the cloud is always connected with the lower stratum of 
air, and the increase of temperature is always most apparent wheo 
the cloud is comparatively low and dense. 2d, That, when the 
cloud is high, and unconnected with the lower stratum of air, 
no change of temperature is observed to lake pkco. 9d, Th«t 
the change from a lower to a higher, and from that again to a 
lower, temperature, always infers a progressive motion of the cur. 
The body of air over the place of observation is not stationary, 
its place being occupied by other bodies of air which pass in i 
succcBMon. 4M, That the increased temperature, if not in- 
fluenced by the passage of a more heated body of air, Tteva 
exceeds, and but seldom equals, that of the ground. 5th, That, 
during the increase in the temperature of the air, there is a de- 
crease of the cold caused by evaporation ; and the change in tbe 
latter usually greatly exceeds that in the former. Gth, That, when 
the temperature of bodies at the surface of the earth has been 
observed to increase during the passage of a cloud, the moisture 
of the air has also been observed to increase, by means of a hy- 
groscopic hygrometer *. From these and other consideratims, 

• An eipanslan hygrometer of eilreme sensibility, may \ie confilnictod, by «r«. 
rtnpog s number of sentienl eiipa in a form similar to Ihe strings of n harp, boi at 
equid lengths, tind so connected, that the united expansiona and contnietlont of tba' 
Whole ahall be painted out by an index. One instrument of this kind, which I' 
had conslrueted, and which was left iviiii a friend on the Continent, poa* 
great sensibility ; ils range comprehending only two ordinary hygrometrle dcgreH,i 
{boagli its scale was several inches in length ; but by a simple conErivanre, its il 
del Coutd bai«^''<'' ajjusted 10 any degree of ■ commua hygrometer. Such I 
inatrume' Iv unfit for the more usual purposea of hygrameten, but it 

adtnirabl ng alight or transient changes in the state of atmo 

pheric 111 nent vf thU kbd has been observed to contiaue t 
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1 inferred, that tbe increase of tcoiperaturv on the occa»ORS 
feftrred to, though usually attributed to the influence of the 
, may have quite a different origin, and that the presence 
of a cloud may be merely a contingent circumstance, dependent 
, and indicative of, a greater degree of moisture in that por- 
of air that is for tbe time incumbent over the place of ob- 
rvation. 

C To be amtmued.) 



wt. XV. — Account of a Case of Poismdng, caused by the 
Money of the Leclteguana Wasp. By M. Augdste be St 
HlLAIA£ *. 

l^niSToTLE, Pliny, and Dioscorides, inform us, that, at a cer- 
n time of the year, the honey of the countries in the neigh- 
ipurhood of Mount Caucasus, rendered those who had eaten of 
( insen^ble. Xcnophon and Diodorus Siculus relate, that, at 
he siege of Trebisond, the soldiers of the army of the Ten 
^ousand ate of the honey which they found in the £elds, and 
^t afterwards they experienced a delirium of several days, 
e of them resembhng drunken people, and others madmen, 
X persons in the agonies of death. Some modern writers have 
loniirmed these statements, and have discovered that it is the 
lowers of Azalea pontica, and perhops also those of Rhododm- 
'um poniicum f, that communicate deleterious properties to the 
loney of Mcngrelia, On the authority of the celebrated Tour- 
efurt, Lambert says, that the honey collected upon a certain 
Iree of Colchia occasions vomitings. Tournefort himself J 
rls, that a constant tradition has established, among tbe in- 
tabitants of the coasts of the Black Sea, a belief that the honey 
istracted by the bees from the flowers of Azalea pontica is dan- 
gerous. Lastly, a later traveller, Guldenstaedt, the companion 



(Tenglh of lime altemawly expanding and contracting, ot short and iircguliir in. 
rrak, similar to what may have been observed when a manometer, having a 
eat range, is Gied on the outside o( a window. 
' ' Jiutala da JUiacnin N'atioaaL 

■f M. Labiltordicie Bupposci, Ihat the cases of poiBOniog cnused by Ihc honej 
Ana Minor, migbt be owing to Mtniipcmum Coecidut. 
t Voyages, iL p. 228. 
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of Pallas, has Iiimself seen the honey collected upon the Aiolea ; 
he found il of a dark-brown colour, and having a bitter taste; 
and in several places of his works, he says that this honey causes 
giddiness, and produces insensibility •. 

Asia ^rinor is not the only country in which honey of a dan- 
gerous quality has been found. Roulox Barro, in his Voyage 
to Brazil, expresses himself on this subject as follows: " The 
most inebriated of the Tapuies searched for wild honey and 
fruits, of which they make a beverage, which is called grappe, 
and of which, whoever drank, immediately vomited," In the 
island of Maragnon, the bee Mumhvca sometimes, according to 
Piso -f-, rests upon the flower of the tree Tapuraiba, aud then its 
honey, which is ordinarily delicious, becomes entirely bitter. 
Azzara is still more precise ; for he expresses himself as follows 
in his Voyage to Paraguay : " The honey of a bee named C* 
batatu, produces violent headach, and causes a degree of jne- 
brialjon at least as great as that brought on by spirits. That of 
another species occasions convulsions, and the most violent painft, 
which terminate at the end of thirty hours, without prodacing 
any troublesome consequence. The country people are well ac- 
quainted with these two species, and abstain from their honey, 
although its taste is as good as that of the others, and its oo- 
iour is the same." 

The honey of Pennsylvania, of South Carolina, of Geor^a, 
and of the two Fioridas, wlien it has l>een gathered upon Kal- 
ima an^ustifdia, latifolia, and kirsuta, and upon Andromeda 
Mariana, often occasions, according to Smith BartonJ, vertigoei, 
to which succeeds a delirium, varying in character according to 
the individuals. " The persons poisoned, adds the same author, 
** experience pain in the stomach, convulsions, vomitings, sod 
sometimes these occideiits are followed by death." 

It is not alone in Asia and America that examples have oc- 
curred of poisoning, caused by certain sorts of honey. Sennge 
relates, that two Swiss herds who had eaten honey gathered from 
Aamitum Napellus and lycoctonumt experienced violent con- 
vulsions, and werr. seized with a horrible delirium ; and that one 

" B^B. l.| + Bras. S6. 
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r them, who was not able to vomit, died, emitting foaoi by the 
noulb, tinged widi blood *, 

So many imiled authorities were not, doubtless, unknown to 
^ose whoj even in our own times, have treated as fabulous the 

citals of the historian of the Ten Thousand ; but if these recitals 

leded a fresh confirmation, it would be found in the fact which 

am about to rekte, and which occurred to myself. To make 
lyself better understood, 1 shall first give an idea of the places 
I whicli the event look place, from the fatal effects of whicli I 
iwly escaped. 
After having traversed the smiling plains of the Bio de la 
'Jatai, I had coasted the less inhabited banks of tbe Uruguay, 
nd had come to the Camp of Belem, which occupied the ate 

' the small town of the same name, destroyed by ArUgaa. 
lere I was informed that I should be obliged to cross a desert, 
I should neither find inhabitants, nor traces of a path; 
ut it was added, that, in case of need, I might have recourse 
1 two detachments of Portuguese soldiers, posted upon the banks 
I tbe river ; and I was willingly furnished nith a guide to ac- 
Dmpany me as far as the first post, placed toward the mouth of 
he Guaray. On the side of tliis river I exchanged my guide 
jr another, who was to conduct me to the brook of St Anne, 
irhere I was told the second detachment was. When we ar- 
ived at this brook, we searched two days for the post of which 

e had been informed ; but, finding that our efforts had proved 

sjsuccessfiii, I sent back to the river of Guaray the guide who 

i conducted me to the brook of St Anne, and who had never 

;n farther. I gave him one of the soldiers who had escorted 

Be, to accompany him, and charged the soldier to bring me aa- 

iher guide. I remained waiting until they should arrive upon 
be banks of the brook, in a place which is now tenanted only 
ly a multitude of Jaguars, and by immense herds of wild sni- 
nals, deer and ostriches, opposite the right bank of the Uruguay, 
irhich was constantly traversed by bands of insurgent Spaniards 
t war with the Portuguese. 

I had already been four days in this desert place, baffled by 
be rains which fell in torrents ; discommoded by swarms of 

' Motif^raph ugion the genus Atonitum, in tlie MiiE. Helv, vol- i. |i. 1!8. 
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troublesome insects, and Imviiig no oilier alielter tlmn my cart, 
when at lasl the weather cleared tip, so as to allow me to uitder- 
lake a long botanical excursion. I took two of my people with 
me, and having armed ourselves so as to be able to keep off the 
Jaguars, should they attack us, we traversed the surrounding 
lields, and the banks of the Uruguay. At the end of some 
hours, hunger brought us back to the banks of the brook, and 
we assuaged it with our ordinary fare, manihol flour and cow's 
flesh, roasted and boiled. 

During a short walk which wc had made the day before, we 
had observed a wasp's nest suspended about a foot from the 
ground, from one of the branches of a small ^rub. It was ' 
nearly oral, of the size of one's head, of a grey colour, and of a 
chartaceous substance, like those of our European wasps. 

After dinner, tiie two men who had accompanied me upon 
my excursion, went to destroy the nest, and took away the ho- 
ney. We all three tasted it. The person who ate most of it 
was myself, and the quantity which I took could not have ex- 
ceeded two spoonfuls. I found it of an agreeable sweetness, 
and absolutely free of that pharmaceutic taste which the huiey 
of our own bees so frequently has. 

However, after eating it, I experienced a pain in the st(»nacii, 
more disagreeable than acute. I lay down under my cart and 
sl^t. During my sleep, the objects dearest to me presented 
themselves to my imagination, and I awoke deeply penetrated 
with tender feelings, I rose up, but experienced such a degree 
of weakness as to be utterly unable to walk fifty paces. I 
therefore returned to my cart, and threw myself down upon the 
grass, when I immediately felt my face bathed in tears, wliidi 
I attributed to a melancholy feeling pi'oduced by the dream 
which I had just had. Blushing at my weakness, I tried to 
laugh, but this laugh prolonged itself and became convulsive. 
However, I had still the power to issue some orders, and, ill the 
mean time, my hunter arrived, being one of the Brazilians who 
had partaken with me of the honey, the baneful effects of which 
I now begaaiiP '"el. 

This mi ■— the offspring of a Mulatto and an Indian 

woman, a i rare degree of intelligence, the most 

whimsical fill the levity which is peculiar to tlie 
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PVM ulatto. Frequently, after having experienced long accessions 
of the moBt lively and agreeable good humour, he was, without 
any apparent rea-son, seized with a gloomy melaiiclioly, which last- 
ed for some weeks, and, on such occasions, he found causes of ir. 
litatioii in the most innocent words, and even in the most delicate 
attentions. Joze Mariano (for this was his name) came up to me, 
and told me, with an air of gaiety, and yet with somewhat of aa 
odd expressbn, that half an hour ago he wandered in the coun- 
try without knowing where he went. He sat down under llie 
cart, and engaged me to take my place beside him. I had much 
difficulty in dragging mysell' so far, and, as I felt an excessive 
degree of weakness, I reclined my head upon his shoulder. 

It was then that I began to experience the most cruel agonies. 
A thick cloud darkened my eyes, I distinguished nothing more 
than the figures of my companions, and the azure of the sky, 
traversed by some light vapours. I did not experience any 
great degree of pain, but I fell into the lowest state of debility. 
The cancentrated vinegar which my people mode me breathe, and 
irith which they rubbed my face and temples, revived me with 
difficulty, and I experienced all the torments of death. How- 
ever, I have perfectly preserved the recolleclion of all that I 
said and apprehended in these painful moments, and the 
lecital which a young Frenchman, who then accompanied me» 
}i88 fflnce made to me, is in perfect accordance with my own re- 
DuUecUons. — A violent combat took place in my mind, but it 
lasted only a few moments ; I triumphed over my weakness, and 
p became reigned to death. What affected me most, was the 
IS qS my Botocudo Indian, whom I had taken from the woodSf 
1 who, I beheved, would, after my death, be condemned 
wry. I conjured those who were about me lo have pity 
B his inexperience, and to inform my friends, when they shoi 
e them again, that my last prayers had been for this unfortu. 
e young man. I felt an ardent desire to speak in my native 
s to the Frenchman, who lavished his cares upon me; 
bat I found it impossible lo recollect a single word that was not 
■ Fartuguese, and I could not account for the shame and badt- 
ftvardness which caused this defect of memory In me. 

I began to fall into this singular state, I attempted to 
T and vinegar ; but having obtained no alleviation from 
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it, I asked for tepid water. I perceived, that, as often 
■wallowed it, the mist which covered my eyes was disapated Car 
a few moments ; aod I fell to driaking it at long draughts, wA- 
almost without ioterruption. 1 cootinually called for an 
from mjr young Frenchman ; but as he was confounded by alt 
that was passing around him, lie was utterly unable to find 
He was searching in the cart ; I was sitting beneath, and ct 
quently could not see him ; however, it seemed to me as if ba 
were under my eyea, and I reproaching him for his delay. Thli 
is the only error into which I tell, during the continuance of iIms 
cruel agony. 

During these transactions the hunter rose up without my p^- 
ceiving il ; but presently my ears were struck with the frightful 
cries which he uttered. At this moment I found myself a liulo 
better ; and none of the motions of this man escaped me. Be 
tore his clothes witli fury, threw them away from hi 
gun, and fired it off. The gun was wrenched from his hands, 
and he then ran off into the country, calling the Virgin to hist 
assistance, and crying out loudly, that all was on fire around 
him ; that we were both abandoned, and that the trunks 
cart would be suffered to be burnt. A Guarani workman, who 
formed part of my suit, having in vmh attempted to keep \am^ 
was seized with terror, and took flight. 

Until now I had not ceased to be carefully attended to by the 
soldier who partook, along with myself and the hunter, of tlie 
honey which had proved so baneful to us ; but he had now be- 
gun to be very unwell himself. However, as he vomited very 
readily, and was of a robust habit of body, he very soon recruit- 
ed his strength, which he did not, however, entirely recover. 
I have since found, that, while he was attending to me, he pre- 
sented a frightful appearance, and was extremely pale. " I go,^ 
said he, all of a sudden, " to give notice of what is pasaiig to 
the guard of Guaray." He mounted his horse, and galloped off 
into the country, but presently the young Frenchman saw 
fall off; he got up again; galloped off a second time, fell again* 
and, some hours after, my people found him sound asleep in the 
place wl il fallen. 

I thei . still almost in a dying state, left in co 

pany wi 'ndian, who at best could render rae 
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HuBsistance, and by the young Frenchman, whom so many extra- 
ordinEiry events had, in a manner, deprived of reason. All the 
morning we had perceived insurgent Spaniards upon theopposite 
bank of the river; some of them even, who had crossed at a neigh- 
Ixmring ford, had shewn themselves, at a distance, upon the 
same side on which we were ; and if they did not attack us, it 
was, without doubt, because they supposed us more numerous 
than we were. The dangers of my situation presented diem- 
selves in a lively manner to my imagination ; and, weakened as 
I then was, I felt my malady still augmented. 

I had calculated, that the soldier whom I had sent to Guaray 
vrould return this same day with the new guide. I flattered 
myself that 1 might receive some assistance from ihem ; and my 
ima^ation divided itself entirely between the ardent desire of 
seeing them anive, and the dread of the danger which I ran. 
I thought I perceived the dogs which accompanied my first 
guide ; and the Frenchman assured me that I was not deceived. 
I thought they were returning with my soldier, and I felt my- 
self reanimated with a glimmering of hope. But these animals 
quickly disappeared, and left me to all my uneasy feelings. 
They had been some of the brown dogs which wander in the 
, deserts of the Uruguay ; and having but litde attachment to a 
k master who fed them ill, they had without doubt been brought 
k by hunger to a place where they had been seen a few days 
e to wtwrry a cow, of which we had ^ven them a large por- 

During these occurrences, the hunter Joze Mariano came and 
; down beside me. He was calmer, and had passed a cloth 
■bout his waist ; but he had not yel recovered the use of bis rea- 
' My master," s^d he to me, " I have so long accom- 
i you : I was always a faithful senant ; I am in the fire, 
B not refuse me a drop of water.'" Filled with terror and com- 
I took him by the hand, and, so far as my streagtli 
wenld permit, spoke some words of consolation and friendi^p 
to him. 

However, the warm water, of which I had drunk a prodigious 
quantity, ended ivith producing the effect which I had hoped, 
and I vomited, along with a great deal of fluid, a part of tlie 
i and honey which I had taken in the morning. I then be- 
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gan to feel myself lelieved. A rather paiuful nunibuess whkb 
I felt in my fingers, was of short duration. I disUDguiahed Bir> 
cart and the neighbouriog pastures and trees : the mist, whictk 
had formerly concealed these objects from my eyes, only hid tfae 
upper part of them ; and if it sometimes I'ell, it was only for a 
few ujuments. However this might be, the stale of Joze Man 
riano continued to give nie great uneasiuess ; atxl I was equally 
tormented by the dfcad of never being able to recover the eiw 
tire use of my strength and intellectual faculties. A renewal. of 
the vomiting began to disapate these fearG, and procured me 
freab relief. I had now still less difficulty in distinguiabing 
the objects with which I was surrounded. I began to spesk 
Portuguese and my mother tongue at pleasure ; my idess be* 
came more connected; and I clearly pointed out to the yaasg 
Frenchman wliere he wouUi find an emetic. When he , haii 
brought it to me, I divided it into three portions; and I vomilr 
ed, along with torrents of water, the rest of tlie food wliicJiif 
had taken in the morning. Until the moment when I had dis. 
charged the last portion of the emetic, I hud found a sort of plea.- 
sure in swallowing warm water at long draughts, but after thj4.it 
began to produce a repugnance in me, and I ceased to drink U. 
The mist entirely disappeared ; I drank suinc aups of tea, took 
a short walk, and soon found myself in my usual state. 

Nearly at the same moment his reason suddenly returned tfr 
Joze Mariano, without his having experienced asy voaiu 
He now assumed new habits, mounted on horseback, and rode 
(tf to look for the soldier, whom he presently brought back. 

It might be ten in the morning when we all three taeted ibe 
honey which had proved so injurious to us, and the aun wwwt- 
ling before we found ourselves perfectly recovered- The 
mentary absence of the Frenchman and Botocudo- Indian bo^ 
preserved them from ealing of the honey along with us. The 
soldier had presented it to the Guanmi workman : but the li 
knowing its deleterious tjualily had refused to lake it. The Sra- 
zilian laughed at liis fear, and did not even think that thiy 
should ofi'er me part of It. 

Nct as still somewhat weak. The soldier complained 

of beii 'ar. Joze Mariano aaserted, that be 

not ye trength, and that his whole body seemed 
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to him a.s M' covered wiili a glutinous matter. However, as our 
new guide had arrived the evening before, we set dF belimes, in 
order to get away from a plaec which we could no longei- look 
Upon but with a kind of horror. Through tlie whole day, I 
fimnd it impos^bk to think of any thing else than the events trf 
tlK jH-eceding day \ and when we halted, I uoted them down 
aueh aa I have related them above. 

' I Iiad said lo one of my soldiers, that I should like to possess 
some wasps of the sp«cies which produced the honey, wliote 
troublesome effects we had experienced. A little before arri- 
ving at the place where we put up the day after the accideM 
hud' befallen us, I was called by the soldiei', who shewed roe a 
wa^'s neat aimitar to that of the day before. It had the saaoe 
form, the same dimensions, the same consistence; it was equally 
suspended from one of the lower branches uf a small shrub ; and 
»y Cuarani labourer, as well as the new guide, another labourer, 
aad erveral Indians whom the guide had brought with him, le- 
oognised this wasp as belonging, like that of the preceding ilayv 
to the species known in the country by the name of Leciiegwma, 
My soldier took possession of the nest, and brought me some of 
the £es, as well as fragments of their abode. The combs wh^ch 
I have sent, along with the wasp, to the Royal Cabinet, were . 
similar to those which I had in my haiida the day before; an^ ] 
llw honey which they contained was of the reddish colour fif 
Bd^t of ilie common bee, and wa.% like it, very fluid. 
Bl One may easily ima^ne the astonishment and chagrin wbidi 
iTl' experienced, when the soldier told me, that my Botocudo Iiv 
dion, -who had been a witness of the manner in which we hfl^ I 
beep affected, and (he labourer of the guide, had eaten of tlw \ 
, and that their example had influenced my Guaranj Uu 
could not help loading tliesc men with all the marks 
t my indignation and disdain. " This honey wiil do me no 
'^arm, replied the Botocudo coolly to me, it is so sweet i" — words 
perfectly characteristic of the Indian, who is always full iA the 
present, and never looks to the future. , 

Expecting a recurrence of the scenes of yesterday, I ptepaced 
tnetics. I sent my people to lie down, and went to work in ' 
y cart. In a minute, all vta^ in the most profound quiet a- 
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round me. I awakened the Botocudo ; he assured me he was ex- 
ceedingly well, and the night passed without any accident. 

As soon as I had got out of the deserta, in which I tlien was, 
and entered the province of the Missions, I asked it great many 
people about the honey of the Lecheguanas. AH, whether Por- 
tuguese, Guaranis, or Spaniards, agreed in saying, thai two spe- 
cies of Lecheguana were distinguished in the country ; the one 
which affords a white honey (Leclieguaito de mel branco), and 
the other which produces a reddish honey, (Lecheguana de met 
vermelho). They added, tliat the honey of the former species 
never did harm-, that that of the other, the only kind which I have 
seen, did not always do haim, but that when it did prove trouble- 
some, it occasioned a sort'of drunkenness or dehriuni, which vieK 
removed only by vomiting, and which sometimes went so far as 
to occasion death. 

I was informed that the plant was perfectly well known Siasa 
which the LecJieguana wasp frequently extracts a poisonous 
honey ; hut it was not shewn to me, and I was unfortunately 
left to form conjectures regarding it *. 



Art. XVI, Sketches of the extent of our in/brmation respecting 
Rail-roads. By the Rev. James Adamson. 

W E must look upon the employment of iron surfaces upoii 
roads, as only the natural consequence of the continual attempts 
to improve them, and as a thing likely to have been often talk- 
ed of, and predicted, long^before the advancement of art per- 
mitted the adoption of a material so expensive. To derive the 
greatest benefit from the methods of conveyance in use at pre- 
sent, ivould require the presence, on our roads, of two kinds of 
surface, of which neither can be found in perfection in any in- 
termixture of the two ; yet, in the formation of a public road, 
there is an attempt to combine the two incompatible qualities of 
presenting a hard and smooth surface to the wheels, and a soft 
and rough one to the feel of tlie horse. It is an obviotis im- 
provement to allot separate spaces to the difFering surfaces. The 

* Inl ' this Joiimsi, vrc shall gire M. Si Hilaire's account of 

the variOD iplant5. tchlchgiow in thetuuthcin parts ofBniiiL — 
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iployment of hard-stone tracks, attematmg with spaces cover* 
by a softer material, appears to have been an early step to- 
Ig this separation ; but the most advantageous form of it is 
lod in the modern iron TMl-roads. It is generally considered, 
the day's work of a horse on a r^l-road, will be about 7J 
H that of the same animal on a turnpike road ; but I do not 
know iBat it has been accurately ascert^ned, what may be the 
pTDportional intensity of the resistance on the turnpike, in its 
best condition, or that wc have at all the means of judging of 
the effect of substituting hard-stone tracks under the wheels. I 
should fear, that, though they may at first afford a tolerably 
appropriate surface, on which the resistance may be very much 
inferior to that presented by a tumpike-road, their good condi- 
tion could not endure long. Every one must have observed the 
rounded form assumed by the upper surfaces of the square 
blocks with wliich streets are paved, and that the abrasion of the 
angles leaves ultimately a very irregular surface. The inter- 
stices will be found deeper in the direction across which the 
vheels generally move ; since, from the elasticity of the paving 
material, and the ground which supports it, the angles of the 
stones are peculiarly exposed to the action of the wheels. We 
may expect that the same effect will be produced on stone- 
backs ; and that they will, to a certain degree, present an irre- 
cular knobbed or undulating surface, incomparably less advan- 
tageous for traction, than that of the more perfect material of 
the iron riulways. 

The advantage possessed by stone tracks in admitting the em- 
ployment upon them of wheels of the ordinary construction, is 
shared by the plate or tram rail-road ; and this renders that form 
superior to others, for many purposes. These tram-roads seem to 
be almost universally io use in the mineral districts of Wales. 
This preference is approved of, but without assigning any ade- 
quate reason for it, by Mr Overton, an engineer of that country *. 
The only shadow of an advantage claimed for the system is, 
that it presents a greater resistance on descents where retarda- 
tion is required- But this excess of retardation is continual ; 
and it is certainly preferable to get rid of it, and to produce, 

• Account of the Mineinl Basins, ftc. of South Wales, 
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iioni otliei- causes, Uie re<iuired Liit/rcaM: of resistance, only hi 
those sUuationg where it is ncc'esMtry. Mr Wood * determines, 
from experiment, the illative restKianceon tlie plate-rait and tb« 
edge-rail to be as 73 : 6^ ; and if, as is probable, Ute rails in 
those etfpetimenls were swept clean, this proportion must be 
more in favour of the plate-rail than that likely to be afforded 
by the average performance upon them ; fia- the greatest disad- 
vantage of the plaBe-rail is, that it is so much more- apt to retain 
npOD it those substances wliich increase the resistance. The 
suggestion of Jlr Trodgold -f-, that the angle ftH-iHed by the 
plate and its ledge should be rounded off*, will, I have no doubtt 
be found advantageous in practice, as it must tend to preveat the 
rubbing of the wheels upon the ledge. 

-The conclusion seems well eslablisheil, that the dclge-raU 
affurds the most advantageous result, from the power em- 
ployed upon it; but we still want, to a ccr<:ain degree, liwi 
means of deci{^ng on the comparative merite of the SBllBtaiKts 
of vihich it is formed. I do Tiot know that experiments on « 
great scale have as yet been made on any rail-roads, KKcept 
those of cast-iron ; so that the effect of diminishing the Bum- 
ber of joinings, by using the longer bars of the malleable 
rails, is not exactly asceriained. Itut no one who has been 
dragged over both of them, or has inspected llieni togethetv 
can fail to give the malleable rails a decided preference. <M 
their comparative durability we must speak with mure diffi- 
dence, until the facts be ascertiuned by experience ; but I do' not 
imagine that there will be found nltimalely much diifereoce in 
this respect. I had an opportunity of handling part of a bar, 
referred to in a discussion on this subject in the Newcastle Cou- 
raiiC about a year ago. It had been in use as part of a rail-road 
about sixteen years, and except that the edges oi the upper sur- 
fiBCe were considerably rounded off by the action of the wbeds 
it exhibited wonderfully slight appearances of decay. The Bed- 
Ijngton patent rails are mei-cly a copy in malleable iron, as clo«& 

• A practicaj Trfitise on RniUroads. Ac. by Nicholas WoDd, 

-|- A pri -1 Rttil-roads and Carriages, by Thomas Tredgold. 

When tl 'cntlcuien ore quoted, the above ate Uie wnka [e> 
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1^ as the mttDufactimng machinery will allow U, of that fortn i^ I 
H'hich had been found most advantageous for cost-iron railsij.l 
There are two distinct paits of tliat form, for which it will be 
Lificful to have distingulishing names. The upper dat part, along. ■ I 
ivhitdi the wheel rolls, we may, from its analogy to tiie old' \ 
wooden rails, call tlie tram of the rail ; to the part prelecting. ■ 
downwards from thia, we may apply the appropriate de»gna-. 
tioo of iJnekeel of the rail. The keel Is deepest in the middle ; 
between the two points, upon which the rail is supported. ThaaJ 
vertical longitudinal section of the rail is therefore somewhat si-n I 
milar to the segment of a curve cut off by a chord. Now, as an ] 
the nuilleabic r^ls, many such lengths arc formed in one piece, 
the lower part has an undulating appearance ; and the produc- 
tion of this irregularity in depth, is one of the most ingenious , 
parts of the beautiful process of their manufacture. AsitikfJ 
done by an excentric groove in one roller revolving opposite ti 
^.concentric one in another, it is evident that this part of thev;J 
^as cannot be rc[)eated ; for the second attempt might meraaj 
ishil't the undulations to otlier parts of the bar. Besides ih^l 
idolationB thus produced in the lower part, there ai-e slighlez 
Uponding ones produced in an opposite direction, in theupi 
t, part of the rail. To straighten this upper surface, the raiUl 
fiut several times through grooves in the rollers, which e 
H that part in all directions, but exert merely a lateral pres' 
E Upon the undulated under part. Thus, if there be any dif.- 
|Knce of texture in the different portions of the rail, the upper 
X will be more dense, and the under part will appruach nearer 
vthe condition of wire-drawn iron ; and each will be of tlie na- 
e beat suited to resist the different kinds of action to which 
wy are exposed. But as the whole process ukes place on a 
a of iron, which is gradually rolled out to about six 
s its original length, and as the operation is finished before*, 
B metal has lost its red heat, it is not likely that there will bee J 
jr perceptible difference of texture, or that, in uniformity of 
fnghaess, the rail will be in any way inferior to other malleable 
m. There is thus little probability of the occurrence of that 
(bliation which it is ima^ned will take place upon them by 
e efiiact of great pressure. Not the least appearance of it if 
iibe seen on rails of this sort, which have had engines of abouff j 
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7 tons in weight, is constant empioyment upon them for above 

two years. 

The duration of the rail ought to be determined by the pe- 
riod during which the upper part retains sufficient: thickness to 
support the pressure of the wheel, srithout being broken or fold- 
ed down ; and if it be found, that, in the malleable rails, the un- 
der part decays too rapidly, then, as much iron must be added, 
beyond what is necessary for the due strength of the rail at firet,- 
as will enable the keel to retain its requisite strength and stiff" 
rees, until the upper part be worn away. Though somewhat of 
the strength and stiffness be lost, in a. form of uniform deptli, 
compared with that which \h deepest in the middle between the 
points of support, when the quantity of iron is the same, it may 
perhaps be found advisable to relinquish the vertical undulations 
in the kocl ; in order that less surface and fewer angles may be 
exposed to the influence of moisture. This would be most ad^ 
vantageously effected, by having a keel of uniform depth, ex- 
panded into a cylindrical form at its under surface. We should 
also, then, have a neat and convenient mctiiod of attaching the 
rals to the blocks on which they rest : for a cast-iron chur at- 
pedestal, formed so as to embrace this cylindrical part, might be 
slid on at the end of the rml, and pushed along to its proper 
place, where it would keep hold of the rail without pins or 
wedges. This sort of chair could be so formed, as to obviate^ 
to a great degree, die consequences of the partial displacement of 
the blocks. The rail would have also the power of expanding 
longitudinally, wilhout producing any derangement, and thui 
on straight lines, very considerable lengths of the rail might U 
welded together, without inconvenience. 

The breadth of the tram of the edgc-rdl is never, as tax aa I* 
have seen, above 2J inches ; and no such rule is observed, «f 
that which Mr Tredgold mentions, viz. " That the breadth in 
inches should be twice the weight upon one wheel in tons.'' 
The rule is founded on the circumstance, that the loaded coaL 
waggona, in the neighbourhood of Newcastle-upon-Tyne, geDe-r| 
rally weigh fom- tons, and the rails are almost always about it 
inches b ' ilong the same rails roll the eng^es also, 

carrying c weight of a waggon. In fact, the raila 

have be -eased to their present breadth, with the 
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view ofprevenliDg them from cutting gnxivcsin the wheels, and 
that breadth appears to answer well for the heaviest weighu 
likely to be permitted on mil-roads. 

The strange form of a raiUroail, consiBliag of a single line oC- 1 
rails, supported on upright pillars, jiroposed by Mr Palmer, and 
recommended by Mr Tredgold, will, I suspect, be found appli- 
cable to few situations. It differs from other.>:. in requiring not 
only room in breadth and height, but also a clear s|>ace of some 
feet below the rail. Thus, it cannot approach the surface of the 
ground without liaving a trencli cut to receive it ; and to se- 
cure a level line, must require either very high pillars in the 
valleys, or deep excavations through the hills. If it he not des- 
titute of curves, the motion on it must be slow and regular, ela*: ' 
the tangentjal force of the load will derange the structure ; aixi 
if the pillars be inclined towards the centre of curvature, to 
counteract the effect of one velouty, that inclination will suit 
no other. If a continuous chain were attached lo it, as Mr 
Tredgold proposes, it would meet with a very serious obstacle 
OB all roads crossing it; for, except they should go over it by a 

Iibidge, it muRt proceed at a very expensive height above them< 
Halt would then be impossible for a carriage to go through it. 
V. Mr Wood has made the nearest approach to the complete 
dttddation of the data necessary to determine the renstance 
upon rail-roads, and the power requisite to overcome it. The 
experiments made by Mr Tredgold for this purpose, do not ap- 
pear to be of much value, and in his book tliey are narrated 
too vaguely, to lead the reader to any decisive conclusion. In 
those which he has described, for the purpose of shewing the 
proportional reastances with different loads, and different wheels, 
the weights which produced the motion seem to have been omit- 
ted in determining the mass moved ; and the real resistance, in- 
dependent of the accelerative force of the moving weights, is not 
calculated at all. In the two experiments, from which he de- 
duces the real amount of the friction at the asle of the carriage, 
the proportion of the gravitating force, employed in accelerating 
(be revolution of the wheels, was probably of sufKcient amount 
to require alteration. Mr Tredgold remarks, that " Ho a- 

ftlie smoothness and accuracy of workmanship," in pre- 
his model, " which could not be adhered to in machines 
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in use." Now, this forms the strongest objectmit to any reliaitee 
oit his experiments ; ior no model can have tliat relative smootlk 
nese, and accuracy of workmanship, which is found in larger mar 
fhines. In constructing coal-waggons, which carry about three 
tons, the minutest attention is generally employed to secure ac- 
curacy of form, and smoothness of surface, in the moving parts. 
I had an opportunity of observing the importance of attending! 
to those circumstances, while a&sisting Mr Wood to make somt 
experiments at Killingworth, in August last. In applying 
some new bearings to new axles, though both had been turned 
and polished in lathes with the utmost care, yet tlie friction at. 
the axle did not btcomc constant, and reach its minimum, until 
the carriages had been dragged about heavily loaded, during A' 
whole day. It requires attention to those circumstances, to aih 
count for the difference in Ihc ratios of the friction to the weight, 
as determined by Mr Tredgold and Mr Wood, the one estinut- 
tlng the friction at double the amount which the other assigns 
toil. 

In Mr Wood's table, representing the reladvo and actual- m* 
Instances in different experiments, there is somewhat of embaiTftti 
sing obscurity, arising ptincipally from his not having narrated 
before, the whole circumstances of one of the series of experi- 
ments contMned in it *. It is satisfactory to find, that the »• 
suit of his two totally dissimilar methods of experimenting agta 
so closely. His deduction from them may apparently be iie< 
pended upon in practice: That with wheels, of whidi the tbOO 
of the diameter, to that of the axle, is 12 : 1, the total rceiBtaoce 
will be j5(( part of the weight of the wbole carriage and loadi 
I have had an opportunity of witnessing experiments, in wfai^, 
by taking every precaution to obviate the causes of retardatiotli 
it fras reduced very considerably beneaUi the lowest amount in 
Mr Wood's table. We do not yet know exactly wliat proportion 
the resistance ari^ng from the contact of the wheel with the raU 
bears to the whole ; yet, as it is evidently very small, and proba- 
bly diminishes as the diameter of the wheel increases, we may 
decide, that thp fraction -j'g of the weight expresses with »a&- 
cient ac "^sistaucc at the axle, and that this quantity, 
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divided by die number >of times die diameter of the wheel con. 
tains that of the axle, will express the whole reastance, when the 
machinery is in toletaUy good order. This, when the ordina^ 
whcek, three feet in diameter, are used, amounts to about 11| lb« 
pel: ton ; so that, if the constant progressive effort of any power 
be known, we can readily tell with how much it x)ught to be load- 
ed OB ft rail-road. 

The9« is a very great variety of (^inicm and statement with 
respect to the power of horses at different velocities. The exf 
peiJnaesit8 do not yet seemto be suffident in number, and su£. 
fici^tly varied, to afford unquestionable conclusions. The for« 
mala (1^ — vy seems to give the velocity corresponding to the 
maximum effect, a higher value tiian experience warrants. Tlie 
Tables given by Mr Wood, of the performance of horses on 
thfe 'dcdli^y railways, represent the effect of the horse as. so very 
inregular, that they lead to no very satisfactory ccmclusions ; 
because we do not know what effect ' such irregularities may 
have, in influencing the amount of the work done. His state- 
XQidmij that the pow^ of a horse travelling 20 miles per day, at 
the rate of 9, miles per hour, may be represented by 112 lb., is 
more probably under the truth than above it. Mr Tredgold 
has pointed out, that the general formula ought to include in 
it as an element, the length of time during which the labour 
is continued ; and that, corresponding to each assumed dura- 
tion, there is a velocity which produces a maximum of effect, 
and that this velocity must have a certain relation to that rate 
of motion which a horse can sustain unloaded, during the num- 
ber of hours assumed for the duration of his labour. But the 
assumptions from which are deduced the numerical values of 
those velocities, are either unintelligible to me, or are totally 
inadmissible. There results from them the strange position, 
that the muscular force which can be continued for a day, haa 
to the wei^t of the animal the ratio of 3.87 : 1, though in fMct 
the true ratio is more nearly the inverse of this. If, according 
to Mr Tredgold^s estimate, a horse could exert a constant force 
of \9& lb. during 6 hours, at the mte of 8 miles per hour, his 
day^s work 6n a rail-ioad' would, at the rate of 11^ lb. per ton, 
be 10.8 tons conveyed 18 miles : according to Mr Wood'*s esti- 
mate^ it would be 6.6 tonfe conveyed 80 miles. In these esti- 
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timates, and in those of Mr Wood's table, p. S39. the weight of 
the carriftge is considered as part of the load, and this in gene- 
ral is rather more than one-fourth of the whole weight. 

These theorems express only the relation of the effort to the 
effect, on a dead level. On an a.scent, not only must the reast- 
ance be increased, but wherever the moving power resides in a 
moving body, the effect of its effort must be diminished. Thus, a 
horse weighing 10 cwt. walking unloaded up an ascent of 1 fool 
in 33, would exert an effort nearly equal to that of dragging 
1 ton on a level rail-road. The weight of the moving body is 
peculiarly worthy of attention, when locomotive engines are em- 
ployed. In the theorems on this subject, as they are stated by 
Mr Tredgold, the weight of the engine is not admitted as part 
of the load ; but it bears too great a proportion to the n^ole 
load, to be safely neglected, and the introduction of it will be 
found to modify very greatly the practical conclusions to be 
drawn from the formulas". 

Let E represent the weight of the engine, and a be that frac- 
tional part of its weight representing the available friction 
which produces the progressive motion of the engine-wheels up- 
on the rails ; then E a will represent the engine's force of tnc- 



tion upon 



I level. 



Iiet i be the angle of inclination ; 

W the weight of the waggons and load ; 

^tbe friction at the axle of the waggons when the pres- 

sure is 1 ; 
n the diameter of the wheel when that of the axle is 1'; 
then we have the general equation to express the relations of 
those quantities, 



E(fflq::sini) = w(^ 



The upper signs give the equation for ascending slopei, and the 
lower that required for descending slopes. W may be express- 
ed by a multiple of E, and in that case we shall be able to find 
the inc'-""'' 1 at which any required proportion of the work 
done V be performed. If sin i = o; then 
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and as, by Mr Wood^s conclusions, 

or the proper load for an engine on a level is eigkt times the 
weight of the engine. 

If we wish to know at what inclination the engine would re- 
tain only half its power, we may make W = 4E ; then sin t r= 

•^^ or the ascent will be 1 foot in 250, or about 21 feet per 

mila In this case, two engines Would perform die work hi 
cue on a level. The use of two engines on such slopes, one 
acting in front of a train of waggons, and the other behind 
them, has been proposed by Mr Stephenson of Newcastle-upon- 
Tyne ; and where the inclinations are of considerable length, 
would form a most convenient method of surmounting them. 

If, in the general formula, we make sin i = g^, and use the 

lower «gns, we will find that, at that inclination, one engine 
will travel down with Jbrty-/bur times its weight, or eleven 
times the load which it could drag up the ascent. By the 
same formula, if the effort of a horse, at any velocity, be repre- 
sented by Yj of his weight, he will, on a level, drag twenty 

times his weight ; and the inclination at which his load, with 
the same velocity, ought to be one-half, or only ten times his 

weight, is ^. The eflPort of a horse in carrying a load, is as- 
sumed to have, to his power of traction, the ratio of 8 : 1 ; or 
^ is substituted for sin i in the first member in the equation. 

This is on the supposition, that the friction of the carriages is as 
small as that which is created on rail-roadsv If the friction 
. on a common road amount to five times that on a rail-road, 
the load, in the same circumstances, will, on a level, be four 
times the weight of the horse ; and the inclination, dinniniBhing 

the load to one-half, will be rg-g, or 1 foot in 47 nearly. Hence 

we see the necessity of diminishing the rate of ascent on public 
TOfids more than is generally done, as well as improving the 
surface. 

1 
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The same formula will afford us tlie means of iliscovoin^ 
what ought to be the inclination of a railroad, when the tniRc 
in one direction bears a known proportion to that returning in 
the opposite one. If we make the ratio of these loads, ex-' 
pressed as multiples of the weight of the engine, to be y : 1 ; 
then, taking the values of sin i from the ef^uatiuos, with the 
upper and lower signs separately, we have the resulting equa- 
tion. 
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If 5 = 2, and the other sj-mbols express the same ijiuantity, as 
before, 



Sini 



nearly ; 



in this case W = 6, and jW=12; or an engine which, on 
a level rail-road, drags eight times its own weiglit of load- 
ed carriages, wiU, on an inclination of 1 foot in 666, drag up 
six times its own weight, and will drag down twelve tunes 
its own weight. If 5 = 4, which is nearly the proportion whea 
loaded carriages descend and empty ones alone return, tlie in- 
clination required is about — , ; in this case the weight dragged 
up ought to be nearly 4.8 times the weight of the engine, and 
that taken down the inclination ought to be ratho- more than 
nineteen times the weight of the engine. If E = 7 tons, the 
weight of the empty carriages will be about 33^ tons, and the 
weight of the goods conveyed on them will be about 100 tons. 
From the great effect which the weight of the engine and 
load, independent of their friction, has in diminishing the pro- , 
gresaive effect on inclinations so small, we may perceiv^ how 
little can be gained by enabling the engine to ascend greater 
inclinations ; since we must make a great disproportion be- 
tween either the loads, on a level and on an inclination, or th^ 
velocities. 

(To be co7ilbi'icd.) 
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A»T. XVII.— raWe t^ Magnet Vang^ma. 

A HE following Table, which contains a pretty complete raiu- 
nidation of the late observationB on the Variation of the Mag- 
netic Needle, will be useful to those who may not have oppor- 
tunity or leisure to consult the different works through which 
they are dispersed. 



No. 
Oba. 


Longitude, 


Latitude, 


Magnetic 
Vanatinn. 


Year. 


Observer. 








West. 






1 


80° 6l' 


83° 27 


37" 30 


1624 


Lyon. 


3 


48 9 


69 49 


48 38 


1819 


Parry. 


3 


61 eg 


63 44 


GO 20 








62 8 


03 29 


60 56 








61 50 


63 58 


«1 11 






6 


62 8 


03 20 


61 23 






7 




63 29 


01 60 






8 


59 12 


70 29 


74 39 






9 


57 30 


73 23 


80 1 


IBIB 


Kos^. 


10 


57 5B 


74 1 


80 30 






11 


59 50 


72 


00 66 


1819 


Parry. 


12 


08 37 


70 22 


80 SO 


IB20 




13 


eo (1 


73 


ai 34 


1819 




14 


60 11 


73 6 


62 3 






IS 


60 IS 


73 3 


82 37 






16 


63 D 


76 51 


87 50 


lets 


R^. 


17 


61 h 


75 32 


88 13 






18 


64 45 


76 GO 


90 18 






19 


64 41 


75 69 


Bl 17 


IBI8 


Rn'^ 


20 


71 18 


71 10 


91 29 


183D 


Parry. 


21 


64 43 


75 60 


91 33 


1818 


Kosi 


22 


05 40 


75 56 


92 44 






23 


72 64 


76 30 


103 41 


'.'.. 




a* 


80 8 


74 26 


106 68 


1819 


Pa.^. 


2G 


77 I 


76 3.1 


107 60 


1618 


Hoa£ 


SO 


77 22 


73 31 


lOB 47 


1819 


Puny. 


27 


7B 48 


78 n 


109 I 


1818 




28 


«a aa 


73 11 


114 17 


1819 


Parry. 


29 


SO 18 


73 33 


lis 37 




30 


89 41 


73 45 


118 16 






31 


91 47 


74 40 


138 68 












Eoat 






32 


103 44 


75 9 


185 60 


1819 


Pany. 


33 


106 64 


75 3 


168 4 




34 


107 3 


74 6B 


ISl 30 








35 


110 36 


70 35 


135 4 


1830 






8« 


110 27 


75 7 


128 30 








37 


110 40 


74 47 


127 48 








38 


110 34 


74 47 


126 17 


1819 






39 

40 


111 37 
111 66 
111 57 


75 3 

75 13 

76 5 


126 3 
126 16 

123 48 


1820 






43 


111 12 


74 9 


123 








43 




74 28 


117 52 


1819 






44 


112 11 


74 37 


114 35 


1830 







IIS 



TaUe of Magnetic Variatiotu. 



No. 

of 

ObB. 


Longitude, 


Latitude, 

N. 


Maj^netic 


Year. 


Obaeirer* 




e / 


e / 


• / 






46 


lis 41 


74 86 


111 19£ 


1820 


Pairy. 


46 


112 63 


74 24 


110 54 


••• 




47 


113 48 


74 26 


106 7 


••• 




48 


116 60 


67 43 


60 20 


1821 


Franklin. 


49 


116 7 


67 23 


49 46 


••• 


• •• 


50 


115 26 


66 40 


48 1 


••• 




61 


112 30 


67 42 


47 38 


••• 


«•« 


62 


115 42 


66 46 


47 8 


••• 




63 


115 37 


67 48 


46 26 


••• 




64 


110 6 


68 19 


44 16 


••• 




66 


116 27 


67 1 


44 12 


••• 




66 


114 26 


66 6 


43 29 


••• 




67 


113 8 


66 13 


43 4 


••• 




68 


114 25 


66 6 


42 59 


••• 




69 


114 27 


65 43 


42 17 


••• 




60 


109 44 


67 19 


41 43 


••• 




61 


108 40 


67 40 


41 10 


••• 




62 


110 41 


67 64 


40 49 


••• 




63 


109 48 


67 7 


40 38 


••• 




64 


113 34 


64 2 


37 19 


1820 




66 


113 3 


64 16 


36 61 


•h. 




66 


113 47 


63 47 


36 46 


1821 




67 


113 6 


64 28 


36 27 


1820-1 




68 


114 9 


62 17 


33 36 


1820 




69 


114 13 


62 26 


33 8 


•*• 




70 


114 27 


63 14 


33 4 


*•• 




71 


114 2 


63 34 


32 31 


••• 




72 


113 22 


60 60 


31 2 


••• 




73 


113 26 


60 46 


27 26 


••• 




74 


111 11 


57 48 


27 20 


••• 




75 


113 30 


60 55 


26 45 


••• 




76 


113 62 


61 11 


25 41 


••• 


*• # 


77 


110 49 


56 40 


25 40 


*•• 




78 


109 62 


56 43 


25 2 


. • . 




79 


111 9 


56 40 


24 18 


••« 




80 


109 23 


56 24 


22 60 


••• 




81 


111 18 


68 43 


22 60 


••• 




82 


108 51 


65 55 


22 33 


••• 




83 


107 63 


65 27 


22 16 


•• • 




84 


107 30 


54 16 


22 7 


••• 




86 


106 13 


52 51 


20 45 


••• 




86 


107 17 


53 28 


20 21 


••• 




87 


102 17 


63 67 


17 17 


1819 




88 


100 44 


53 27 


15 20 


••» 




89 


97 41 


64 12 


16 


••• 


... 


90 


98 1 


53 42 


14 26 


••• 




91 


96 17 


64 29 


13 20 


••• 




92 


96 16 


64 31 


12 47 


*•• 




93 


96 1 


64 39 


12 45 


•*. 




94 


96 22 


64 61 


12 40 


*•• 




96 


95 


64 59 


11 60 


• • • 




96 


94 21 


65 14 


11 10 


••• 




97 


94 26 


66 12 


10 28 


■•• 




98 


93 30 


66 4 


9 28 


••• 




99 


93 2 


66 22 


9 5 


••• 




100 


94 21 


55 14 


8 40 


•*« 




101 


93 57 


55 17 


8 30 


«•• 




102 


93 52 


65 29 


7 48 


••• 




103 


02 86 


67 


6 


%•« 


[ •"__ 
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kT. XVIII. — Observations and Experiments on Oie Structure 
and Functions of the Sponge. By Robert Edmond Guamt, 
M. D., F. B. S. E., F. L. S., M. W. S., Sre. Continued ' 
from Vol. XIII. p. 346. 

Jf ONGESgrowso abiindanlly on our rocky coasts, and attain 
considerable a si^c, tlmt few animals can be said to present equal 
kilties -of observing their natural habits, or of discovering their 
jperties by experiment, Montagu, many years ago, described 
jty-nine species inhabitiDg the British shores ; and nearly half 
It number occur in the Frith of Forth, which will be men- 
individual ly in describing the skeleton of this animal, and 
characteristic differences in the forms and arrangement of the 
ula in difterent species. Almost every rock along our 
•t, placed near low- water-mark, supports some ^ccles of 
ige ; aiid, as far as my experience goes, the same is the case 
itli overy other shore visited by the waves of the ocean. I 
we found them growing alike on ihe sheltered transition bouL 
s of the western shores of Italy, as on those which break the 
M of the tempests in the Bay of Biscay ; and I liave found 
most delicate of our British species, spreading alike on the 
[lendous primitive cliffs of the Western Islands, exposed to 
rapd currents and constant swell of tJie ocean extending to 
American shores, ason the scc(»idary rocks in the more shel- 
A bt^s of our caslorn coast. The Spongia papillaris and 
urens, line tlie sea-worn cavities and fissures of quartz, gneibs, 

granite rocks, on the w-estern promontories of the island of 

Telay ; and the same species spread over the sheltered hollows of 
the decayed greenstone columns on the coast of Dunbar. In 
tile deeper parts of the Frith of Forlh, the sponge so much a- 
bounds, as to encumber the dredges employed by our fishermca 
in collcctiEg oysters, mussels and clams ; and when thus torn 
from its native seat, by the long continued and daily opera- 
tion of some hundred dredges, it is washed osliore alive on dlflc- 
iient parts of the coast in such quantities, that it is collected with 
ether zoophytes and fuel, to manure the adjacent lands. So nu- 

Eus are these animals in more southern latitudes, tliat die 
L. XIV. NO. 27. JANUABY 1826. H 
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collecting of them for the demands of commerce, forms a lucra- 
tive j»'ofeBsiaD, with many on lh« coasts of Calabiia, Sicily, uiii 
tbe GrectBD islands ; and in a slogle voyage to the South Seas, 
nearly 100 distinct species were colleoted, which are preaerred in 
the museums of Paris. 

If the irritability of the living sponge, therefore, has hithffto 
escaped observatton, that cannot be attributed to the rarity ef 
the animal, although this circumstance has been complained of 
by Mr Bills and Eomc other naturalists ; nor can it be asciibeil 
to the smallncss of the object, or the difliculty of examining it in 
its native retreats ; for several species of sponge attain, even in 
our cold latitudes, a magnitude of some feet \ and many of them 
grow so near the shor?, that they are left exfxiscd fortJ^oor 
three hours during the recess of every ordinary tide. At Lalh 
and Prestonpans Bay, the Spoiigia urcns or tomerUosa is ob- 
served, in places accessible at low-water, spreading over the rides 
of rocks, and insinuating itself into all the interstices of tbe roots 
of fuci, without venturing to climb up along their stems ; but, 
deep and tranquil situations, where the fuel are less agitated b; 
the waves, and attain a greater size, the iomeniosa attaches its^ 
directly to the stems of the large Fucub palmatus, along which it 
mounts to an extent of more than thi'ce feet, with a thickness 
often exceeding an inch from the surface of the plant to the ei« 
ternal surface of the animal. It thus cliokes up the superficial 
pores of these sturdy plants, — diminishes their supply of □ourisb' 
ment, — adds to their weight, — causes them to present a groatei 
surface to the motions of the sea, and, in tliis exhausted caaSh 
tion, the plants are less able to retain their attachment to tbo 
rocks, or combat with the storms, which generally wash thaol 
ashore in great quantity, loaded Trith these large sponges in the 
highest degree of vitaliiy. Sometimes the fishermen''3 dredgefl 
are brought up from deep water nearly half filled with bu^M^ 
of the Spongia coalita ; and specimens of the Spongia dtchoto' 
via are sometimes dredged near Inchkeith, measuring a fooCid 
length, and nearly as much in brcrdth. 

When two sponges of the same species come into contact witb 
each other in the progress of their growth, they unite so coti* 
pletety, as not only to obliterate the line of junction, but entt 
communicate freely by their internal canals. Thus I have mcd 
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a fecal orifice formed exactly at the place of the junction between 
two branches of the Spongia ocukUai and communicating with 
bodi^ although these branches were hanging by different stems 
and separate roots, from the roof of a small cave. When branches 
of the Spongia a^erampeUna or ventilabrum^ or of the Spotigia 
ffrolifera, are kept in contact with each other, by the waging up 
4>f stones against them by the tide, or by tying them together, 
ibey anastomose in the freest manner, and produce combinations 
^ form, which render the distinction of 'branched specie^ by 
that character extremely perplexing. This power of uniting is 
much m(»*e strikingly exemplified in the sessile dpecie^ ; for we 
frequently observe the side of a rock studded over with separate 
young SpongiiB papUlares<i not larger thaa a pea, which^ in the 
420urse of a few weeks, unite into a continuous surface of sponge 
of more than a foot square ; and it is amusing to observe the 
spreading and uniting of the young Spongia parasiticas^ on the 
back and legs of the living Cancer araneus, Pent, where they 
frequently collect to the number of forty cwr fifty, interrupt the 
joints of this la^y crab, spread like a mantjle ov^ its back, and, 
from want of space to creep upon, rise in fantastic ornaments 
upon its head, which the crab is unable to remove, from the 
Mnall extent of motion admitted of by its hingeJike joints. 

Different species of sponge do not unite together when they 
come into contact ; they form a slight adhesion, but the line of 
separation is easily traced, and they can be disunited without la* 
ceration. When the Spongia tomentosa meets the Spongia pa^ 
pillaris^ the mar^ns of both adhere together, rise a little fVom 
tberock^ and proceed directly outward, as if endeavouring to sur* 
mount each other, till their contest is arrested by the action of 
the waves, which would soon tear c^ the unsupported margins^ 
if they proceeded outward to any considerable extent* This 
powier of uniting, possessed by the individuals of the same spe- 
ides, is common to the sponge with plants ; and, as is proved by 
lUerine monsters, with all the higher orders of animals, and is 
the reason why we frequently find even the small sponges of the 
Prith of Forth covering a oxitinuous surface of several square 
^aet. As I have found sponges of such magnitude on various 
parts of ou^ coast, accessiblie at ordinary tides, and very numc- 

h2 
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rous during the recess of stream -tulcs, I am forced to difFi;r from 
Mr Ellis, who states, in apology for his deficient account of this 
animal, that it is very rare to find sponges on our coasts, which 
have not been long removed from the placoswhere they grew, and 
whose structure has not been very much injured. In so far as size, 
and number of individuals, and variety of species, are necessary 
to an inquiry into the structure and functions of this animal, the 
anatomist, who confines his investigation a merely to the spedes 
of the Frith of Forth, will find no reason to envy the opportu- 
nities of Marsigli, Donati, and Olivi, who cxamineil them on the 
shores of the Adriatic ; of Jussieu, who examined them with the 
microscope on the coast of Normandy ; Spallanzani, on the 
shores of the two Sicilies ; Cavolini in the Bay of Naples ; La- 
mourouK on the coast of Spain ; Schweigger in the Gulf of Ge- 
noa ; Bosc, Peron, and Lesueur, who examined them in Equa- 
torial seas ; nor of Peyssonel, who investigated the nature of the 
sponge on the sliorcs of Europe, Africa and America- 
Most sponges, like Thalassiophytes and the lower classes of 
marine animals, suffer, witliout inconvenience, the occasional pri- 
vation of their natural element ; and the specicB seem to possess 
this accommodating power in different degrees. The Spongia 
dicliotoma inhabits very deep water near Inchkeith, and I have 
never seen it deserted by the tide ; the Spongia codtita covers 
our oyster beds under twenty or thirty feet of water, and por- 
tions of it growing in their natural situation, are seldom deserted 
by the lowest tides ; the Spongia pai'icca, and ihe Spongia se- 
riala, (a species which, I believe, undcscribed, and which I 
have so named, from the regular close ranges of fecal oriBccs 
which traverse its flat, smooth surface, and which are never r^sed 
to the extremities of projecting ridges, as in the S- cristala, but lie 
on a level with the general surface of the animal, as in the S.pa- 
nicea, along with which it is found on the under surface of rocks ; 
see collection in College Miiscvm, Spongia seriata, Gr.), are found 
abimdantly on rocks which are only left uncovered during the 
ebb of stream-tides, and are not accessible at ordinary tides ; the 
same is the case with the S. ociilata, palmata, jyroUfira^ xrr- 
ampelina, and cristala ; the S. urcns and S. papillaris on Leith 
rocks, remun for more than three hours uncovered during mo? 
derate tides ; the Spongia cotnprcssa, which at I^citli is com- 
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paratively rare, and remains only about nn hour exposed to the 
atmosphere, is, at Prcstonpans Bay, one of the must abundant 
and hardy species, hanging in thousands from the roofs of the 
most exposed caves, and remaining uncovered for three hours, 
during moderate tides. Although most of the species are thus 
periodically exposed to the air, this is no way necessary to 
their existence ; for the same species which grow nearest to the 
shore, are likewise inhabitants of the deepest water, as is seen by 
their being cast ashore attached to stones, shells and fuci, after 
storms, and by their frequent appearance in dredges employed 
in deep-water ; and we frequently find specimens of the Spofiffia 
papillaris, and Spongia iomentosa or urens, lining the sides of 
limpid pools during the retreat of the tide, whereone-half of the 
animal above the surface of the water is subjected to long and 
r^ular viatations of the atmosphere, while the other half be- 
neath tlie surface of the pool is never exposed to its influence 
from birth till death. 

In all these sponges, we can not only perceive distinctly the 
currents rushing from the fecal orifices ; but, with a httle atten- 
tion, we can likewise perceive, with the naked eye, the pores on 
their surface, by which the water enters into the internal canals ; 
and, in some of the species where the pores are large, we can see, 
without the assistance of a glass, particles of matter drawn into 
the pores. I have not met with any kind of living sponge, in 
which the pores and fecal orifices were not visible, although one 
I might be led to suppose, from the statements of Schwelgger, and 
other naturalists, that some species of this animal want these 
openings, and are entirely covered with a gelatinous crust, 
tlirough which water soaks by a kind of infiltration. When we 
place a branch of the Spongia coalita, m a watch-glass, with sea- 
water under the microscope, and look attentively along the side 
of the branch, at a distance from any fecal orifice, we see the 
small particles suspended in the water, beneath the surface, rush 
with an increasing velocity towards every part of the smooth sur- 
face of the branch ; the smaller partjcles pass in and disappear, 
while the larger are arrested, and cling to the side of the sponge, 
where, ui the natural abode of the animal, they would remain, 
till washed away by the ceaseless motions of the sea. A ihiu 
portion cut from the surface of the coalita, and viewed through 
the reflecting microscope, is seen to be evcrj viVie^e ^wtccA. >«\\!a 
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polygonal pores, whose parietes are formed by fascictili of 
straight, cylindrical, pointed spicula of considerable strength \ 
and we can perceive particles of matter driven with dome force 
through the pores of this detached portion of sponge. Wert 
the branch of the coalita not completely under the surfaice of the 
water, the rush of particles to its porous surface might be mis- 
taken for the result of cohesive attraction, as We see pardck» 
floating on the surface of water rush towards any dry, solid body 
in their immediate vicinity. If we raise the extremity of the 
branch of the coalita above the water of the watch-glass, and al- 
low the fecal orifice to continue its current under the surface, 
we see that all the particles of dust that light on the surface of 
the water are quickly conveyed along to the exposed part of the 
branch, where they are either arrested from their size, or are 
seen to rush into the pores lying on a level with the surface of 
the water. From the pores, they pass down through the in- 
ternal canals to the fecal orifice, which propels them to the sur- 
face of the water, to recommence their mysterious circulation. 
The pores of the living Spongia coalita are not very obvious to 
the naked eye ; but are seen large and distinct over the whole 
surface of bleached portions found on the shore. 

The pores of the living Spongia panicea are quite visible, with*- 
out the assistance of a glass ; and the canals and fecal orifices of 
this animal are uncommonly wide. In a portion of this spoilge, 
placed perpendicularly in a glass of clear sea-water, I oould per- 
ceive, through the sides of the vessel, with the assistance of a sin- 
gle lens, particles of matter distinctly drawn into the pores. Oi»- 
rubbing some powdered chalk lightly on the surface of th^- 
sponge, and replacing it in the water, I could see, with the na — 
ked eye, at the distance of six inches, some particles of the chalky 
which still clogged the margins of the pores, successively driv 
into the interior, and disappear. One of the ova of this animal 
swimming about by its own spontaneous motions, like the ova o\ 
several other zoophytes observed by Ellis and Cavolini, happen- 
ing to come very near the surface of the sponge, I observed sud- 
denly drawn towards the opening of a pore ; and, from 
too large to pass in, it was held in that situation for a time, hy^ 
the entering current, till it disengaged itself, by accelerating th^ 
motions of the ciliae which cover its surfacie : for the ova of thi^ 
tuiimal contain many distinctly formed spicula, and are not ca--- 
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lie of moving by elianging the sJiape of their bodies, as thiJ 
. of the madrepore, gorgonia, and sertularia are B^d to da,' 
are seen to swim about, by the rapid vibration of the cil 
ir surface, while the shape of their body remains perfectly 
Ifchanged. The pores of the Spongm panicca are frequently 
Uiterated in dried specimens, by the hardening of the gelati- 
bus matter into an opaque membrane over the surface ; and I 
ire frequently produced the same appearance in other flat spo- 
Ifea, by drying them before their gelatinous matter had been 
icientJy extracted by boiling water. This artificial covering 
ibles the gelatinous mantle of racdusic drying and liarden- 
5 in the summer's sun, which we have seen strewed over many 
Uie shores of Europe, and is probably the same with the com- 
et cruBt spoken of by many naturalists as covering different 
ledes of sponge. 

In most sponges, the currents through the pores, canals, tar9 
ical orifices intermit, as we have seen above, without inconve^ 
ieBce, during every recess of the tide; for no fecal orifice that 
(above water is ever observed to pour forth a stream, even 
itOugh the rest of the anitnal be entirely under the surface ; and 
[■b curious to observe, on the sides of pools, ore-half of the ani- 
under the surface, carrying on a circulation of water 
it through life, while the other half above the water of the 
pol is subject to frequent and long intermissions. 
A fecal orifice, raised only half above the surface of the wat 
luces a current which has a powerful effect on the particles 
iting near it. When a portion of sponge is confined in the 
le basin of water for about two days, the curi'ents appear to 
bve entirely ceased ; but, on plunging it again into water newly 
iken from the sea, they are renewed in about two minutes, and 
jbntinue nearly with their original force ; but I have seldom 
It sponges ahvc, in their adult state, for more than a week, 
l:have frequently caused the ova to fix themselves on watch- 
jlasses, and have reared them for a month. As far as T have 
ieen able to observe, the animal never intermits spontaneously 
he currents, and renews them again m the same water. In 
casing, they are observed to die away gradually ; and no biim- 
or tearing of any part of the animal, causes them to intermit, 
Aough it hastens the period of tlieir total cessation. A iher- 
tDonieter placed in the water, and another \>\u<\£ev.V \.o aft ec^wi 
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(leplb in the substance of die animal, when the currents ar^ id 

full activity, indicate no difFerence of icmperaliire. 

Having observed that the strnciure and dinposiliun of the > 
pores, canals, and fecal orifices of tlie sponge had an obvious re- | 
lation to this circulation of water through its body, I could no 
longer doubt that the currents formed one of the living fiiniv 
tions of this anima] ; and, as the eiustence of this living funcbcra 
via& instantly ascertained, by placing the sponge in sea-water, 
and was so eunspicuous as to be visible at the distance of ten. ' 
feet from the animal, I employed it in all my succeeding expeii- ■ 
ments, whenever it was of the slightest importance to ascertaia 
ihat my specimens were still alive. As I had already satisfied 
myself that the fecal orifices had no concern with the production 
of the currents, by observing that they continued tlie same, when 
all the papillfe were cut olF, and finding it impossible to detect 
mine, from tlie discordant statements of naturalists, how far thia 
function might depend on the contractile power of the arnmai, I 
perfumied several experiments to ascertain the extent of this 
power, in order to compare it with the force of the currents, ;uiiil 
to observe how far the properties ascribed by the ancients to the 
sponges of tlie Mediterranean, agreed with tliose of the species ■ 
now inhabiting the Frith of Forth. 

I first selected a young branch of the Spotigia coalita, which 
I judged, from the velocity of its currents, to be in perfect 
health ; and, in order to observe it minutely, and at tlie same time 
to preserve it, as nearly as possible, in its natural state, I placed 
it in a shallow vessel, with some clear sea-water, in the hght »rf 
the sun. On touching its body smartly with the finger, and ob- 
serv'mg it for five minutes afterwards, I could not perceive any 
trembhng motion of the animal, or any gradual contraction of ' 
its body ; it did not bend itself to either side, nor could I per- 
ceive any hollow formed at the place touched. When the sur- 
face of the Lobularia digitala is touched with the finger, there 
follows not only a retraction of the polypi, but, the zoophyte ' 
contjnuing to contract its fleshy axis, there is a shght hollow at 
length foj ' tlie surface, at the place where die fingec 
touched. a needle through the body of the ani- 

mal ; and <; it, I could not detect, with the assisU 

ance of a languid motion of the part, or of the 
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Ijrancli, although the viirrenls continued unidteFed. On pour- 
ing off tile water, I let fall a drop of nitric acid oa the middle of 
^ngle branch ; the corrosive poison sunk like water into the 
ly of the animal, and, though agiun watched for five minutes, 
was no perceptible shaking, or bending, or shortening of 
Bponge ; tior could I observe any shrinking or depression oa 
place where the acid fell ; that place of the branch quickly 
lumed a milky-white colour, while the rest retained its natural 
br^ht straw-yellow colour. When the coalita is young, its 
branches are long and slender ; they shoot in all directions to 
:k for points of attachment, and adhere to, or envelope, every 
ig ihey meet with, living or dead, animal, vegetable, or mi- 
; wherever the branches cross or touch each other they 
a perfect union ; sometimes the animal spreads as a layer 
an oyster-shell, or covers a rock like a convoluted busli, or 
therootof afucus, or funns a cement, connecting into a mass 
manner of shells, stones, or broken glass ; sometimes it forms 
irregular mas.^, with a perfectly smooth surface, without any 
,t of attachment, rolling to and fro, at tlie mercy of the waves, 
it advances in life, its colour assumes a darker shade, with a 
of brown ; it becomes less smooth on the surface ; loses its 
islucency ; and its fibrous part predominates, as the hard parts 
of other animals predominate progres^vely from birth to decay. 
After storms, or during the dredging season, irregular branclied 
masses of it are left at low water, along with die spataugus, and 
many otlier interesting animal*, on the extensive sands of Mus- 
selburgh. 1 have frequently repeated the above experiments on 
the coarse, rough branches of the adult coaliia, but with the some 
result ; the acid sccins partially to dissolve the part, and renders 
it at length more transparent, 

I nest took a portion of the Spon^la urens, which formed a 
covering of nearly on inch and a half in thickness around a 
large stem of the Fiictis palviatus or digitatus. It had been torn 
from tlie rocks in deep water, and was left on the sands by tlie 
retii-ing tide. Being perfectly entire, and uninjured, and some 
feet in length, I plunged its thickest extremity into a basin of 
water, to observe its currents, and touched the immersed surface 
with the finger, but no kind of contraction or trembling moUoa 
were perceptible ; no dimple formed at the part touched. Ha- 
ving raised the immersed part a little from the water, after two 
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piiis had been thrust into its surfiiee, paraBd and near each 
other, I struck, with a red hot wire, the exposed part of the 
surface between the pins ; but, what I little expected at thai 
period of my inquiry, the parallelism of the pins was not' dis- 
turbed, nor did they seem to approach each other in the slight- 
est degree. Lest the jnns might have approached each other, la 
a small degree, without disturbing their parallelism, I placed 
them on a part of the animal newjy raised from the water, and 
measured their distances with a pair of compasses ; but, after 
receiving some smart strokes ^b a red hot iron, on the surface, 
between the pins, half an inch distant, the pcnnts of the com- 
passes still cmncided with the heads of the pins ; there seemed to 
be no more effect produced on the living animal than woi^ be 
produced on a piece of common moistened sponge. The sur- 
face of the urenSy when young, is somewhat transparent, and of 
a yellowish-grey colour ; but, as it advances, it acquires a bri^t- 
er ydlow colour, and more opacity ; when looked closely into^ it 
appears covered with a net-work of the finest gauze, the pcxes 
being visible to the naked eye. I had hopes of indudng mo« 
lion in these pores ; but, on observing them through a glaas^ 
while I irritated them with a needle, I could perceive no change 
in their dimensions. When this sponge spreads on the sides of 
rocks, its fecal orifices are observed to be more raised from the 
surface than in portions of it surrounding fuci, corallines, (x 
other moveable bodies ; and they are likewise more thin and 
transparent on their margins ; so that, when the urens, taken 
from such situations, is kept for a time out of water, the first 
parts which begin to collapse or contract, by drying, are gene- 
rally these transparent lips of the orifices. This takes place equally 
in dead and living specimens, and might be mistaken for an ef- 
fect of irritability ; it is the only kind of motion I have ever been 
able to produce in these parts. 

In Prestonpans Bay, the tide has excavated, in many places, 
the beds of soft slate-clay from beneath the outgoings of the sand- 
stone strata, and has thus formed innumerable small caves which 
are sheltered from the direct force of the waves, by lofty ridges 
of trap-rocks extending to a great distance from the shore. In 
these sheltered recesses, far from the main current of the Frith, 
numerous species of Alcyoniumj Lohularia^ Serhdaritz^ Corattu 
neSj Tttbtdari^y Flnsira^ branched sponges, and other zoophjrtes. 
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dispute with different species of the Doris, Asadia, ActiT^m 
and myriads of Ute testaceous niolluscn, the posseesion of a caltt 
Btid secure retreat. At low water I liave often punctured and 
iiritftted the ends of the branches of the ocvlaia, xerampelina, 
prdiferti, and palmata, while linnging, uninjured, from th» 
Tenia of these caves ; but have never observed the slightest re- 
action or shrinking of any kind prcwluced by the animal. I 
have tried the same on many sessile species covering the rocksy 
lUid with as little success. I have plunged ]X)rtions of the 
branched and sessile sponges alive into acids, alcolio), and arn' 
monia, in order to excite their bodies to some kind of visible 
Itontractilc motions, but liave not produced, by these powerful 
l^nts, any more effect upon the living specimens, thaa upon 
those which had been long dead. 

Strange as these results may at first appear, in an animal of 
BQch magnitude and soilness, I am iiappy to find that tjiey per- 
fectly agree with those obtained by the most eminent obsci-vera 
on the sponges of warmer latitudes. Bosc and Peron could not 
observe the slightest motion in any of the numerous species 
whicik they collected in their voyagos. Spallanzaiii and Olivi, 
by puncturing and tearing the living animal, could not produce 
the smallest contraction. Cavohni could not produce the 
;hte8t shrinking of the animals, by piercing and handling 
iny of thcui adhering to the rocks, under water, in the Bay 
Naples, during a perfectly calm sea. Schweigger performed 
experiments to discover the contractile power of tlie living 
epongp, but could not produce the slightest motion in those ini' 
bAbiting the shores of the Mediterranean, although he was misi 
by Marsigli and Ellis to believe that the anim^ had the 
'er of sucking in and squirting out water by the fecal orifices. 
cannot therefore help thinking, that the naturalists of Torona, 
irc than twenty centuries ago, and Aristotle, who seems to 
with them, came nearer to the truth in denying 
Hfing sponge contracts itself, when touched, than Cuvier and 
larck, who maintain at present a contrary opinion. lo op*, 
itjon to the ohservations of so many naturalists, Lamarck ap-' 
Is to tile testimony of the Greeks, in proof of a contractiK 
'cr existing in the mass of the sponge. The testimony alluded 
is contaiued in the passage of Aristotle, inserted near the 
'ginning of this memoir, where the contractions of the Wn'to^ 



J 



1 
1 



124 Dr Turner on the Detection of 

sponge are mcniioiini by that author, merely as a matter of 
vulgar report (i't #«■.), wiiiiout adducing die amliwity of any 
observer ; wlien.'as he expressly slales, that those who inh^d^iied 
Toroua did not believe in the existence of any such properly in 
this anuuai. The naiuralisis to whom Aristotle refers, and with 
whose evidence Iij appcai-s satisfied, from not mentioning tbose 
who were of an opposite opinion, had certainly the best means 
among the Greeks of observing the phenomena of tliis animal, m 
its living state, from their southern e.\|K)Sure and warm latitude, 
on the sliores of Macedonia, only 17" from the Torrid Zone, and 
from their sheltered situation at the head of the present Bay of 
Cassandria, where the delieate zoophytes, which covered their 
rottky coasts, were protected from the tempests of the ^geaa 
Sea, by the long and mountainous promontories of Pallene, SU 
thonia, and Athos. 

From this extraordinary inertness of the sponge, under enecy 
circumstance, to the strongest artificial escitement ; and from 
tlic circumstance shewn above, of its not contracting its body 
spontaneously, during the flow of the currents, we feel compelled 
to ascribe that function, for which the whole body of the amnul 
seems so admirably constructed, to some powers which are in- 
cessantly in action, while the general mass of the zoophyte is at 
rest. We shall now try, if possible, to discover those moving 
powers which seem to contain the secret of this mysterious be- 
ing ; but, before entering on this new kind of investigation, it is 
necessary to g^ve an outhne of the jnlemal structure of the tuu~ 
mal, that we may enter, with more minuteness of detail and pre- 
dsion of language, into what relates to the functions of its indi- 
vidual parts. 

(To be continued.) 



Akt. XIX. — On the Deiedmi of Boracic Acid in Mmereda 
by iJte Blowpipe*. By Edwabd Tubneh, M. 1>. F. R. S. E. 
Lecturer on Chemistry, and Fellow of the Royal College | 
of Physicians, Edinburgh. 

An the paper which I had the honour of reading before the 
Society at its last meeting, on the detection of litliia in minerals, 

• Read before the Royal Society of EdinUurgh on Ihe 19ih December 1925. 
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I described llirec different fiuxes, by means of which the pre- 
sence of that alkaH might be readily detected in spodumc^ne and 
petalite. I had at first supposed, that any substance whicli en- 
abled those minerals to fuse readily before the blowpipe would 
answer the same purpose ; and though this notion proved to be 
erroneous, it was not altogether without its use. For among 
other re-agenl3 that had been employed without success, I had 
used wlid boracic acid, and mixtures of boracic acid with fluate 
of litre, and I observed that they uniformly tinged llie point of 
tllc blowpipe-llamc of a pure green colour, similar to wliat is 
seen during the combustion of alcohol in which that acid is dis- 
solved. Hence arose the question, whether the same colour 
might not be made to appear, when boracic acid exists in smalt 
quantity in minerals, so as to afford a sure indication of its pre- 
sence. That such a method is as yet a desideratum, will be ob- 
vious from the following observation, made by one of our first 
atithorities on this subject. Berzehus observes, while speaking 

•taf boracic acid, " I have not hitherto succeeded in my attempts 
D discover a test for this acid by (he blowpipe,— a thing much 
mted, ^ncc, bs well as the fluoric, it often occurs in minerals 

^n very small proportion, and frequently escapes detection iii 

"•ftnjyses made in the moist way "." 
' When powdered boracite is moistened, and a particle of it is 
Exposed on platinum-wire to the flame of the blowpipe, the cha- 
racteristic green colour appears. Datollte, as well as the Huni- 
itwldtite of Salisbury-Craig, gives no green tint to the llame 
•Hrhen treated alone before the blowpipe; but if previously moist- 

^toed by sulphuric acid, the gi-een becomes very distinct, — a fact 
4loticed in general terms by M. Pfaif in his Analytical Chemistry. 
Boraac acid has been detected in several varieties of tourmaline. 
Thus Arfwedson found about one per cent, of it in the blue 
tourmaline of Uton ; M. Gruner discovered nine per cent, in a 
variety from Greenland; and, still more recently, Prof. GnicHn 

'has detected the same acid in several otlier varieties of this mi- 
neral. When tourmaline is heated before the blowpipe, cither 
'alone or moistened with sulphuric acid, no trace of green ap- 
pears; so that, if boracic acid is present, it cannot be detected 

* Bei-zeliua on ihc Use of the Blowpipe, Cfaililrcn's Innslalion, p. ISO. 
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by EUL-h meaiis. To try if its presence could be tlisoovetvdill^ 
other methods, I had recourse to the iluxes that have been ni> 
coiiuneDdi--d iov hthia. The biduatc of potash, and the mixtnn 
of sulphate of ammonia and fluate of Unie, gave no indicotioa of 
boracic acid ; but I succeeded completely with the flux wlucfa is 
composed of one part of fluatc of hme and four and a half of tb« 
bisuiphate of potash. About equal parts of this flux and pow- 
dered tourmaline are mixed together on the palm of the band, 
being at the same time formed into a paete by a little moisture, 
A small particle of the mixture is then taken up on jJatinum^ 
wire, and exposed to the blowpipe-flame, not at its apex, but 
somewhat nearer the wick than the point of die blue flame. 
Fusion takes place, and at the moment it does so, the portimi of 
the flaiae beyond the assay is tinged of a pure green colour. 

This efleft is most distinct and unequivocal, but the opera* 
tion requires some care. The green colour appears only for an 
instant, at tlie very commeacement of fusion ; and having once 
ceased, it cannot be made to appear again, however long the 
blast may be continued. 

Through the kindness of my friends, Mr Allan and Mr Gre- 
gory, I have been supplied witli a considerable variety of sped. 
mens of tourmaline and schorl, and all of them, without exccp- 
tiori, g^ve indications of Ijoracic add. The following is a lijfj 
those that have been examuied : 

Dark-blije Toarmalinc, . . frBin Mussachiisetla. 

Creoo T Do. 

Black T BtaaiJs. 

Blflit T Abo, in I'itiland. 

Black T r,i,bo? 

Black T. Arendal, in Nor«^ 

Drownish-blsck T. ... Karingabrycka, Bwi 

Blnck T. St Golthurd, 

Black T. Comirall. 

LivET-lirown T. ■ - ■ . Do. 

Uver-biown, fibrous anii diverging, T. Do. , 

Black T, RosB.sliire. 

,.. > I Black T Bniiflihire. 

^^ , Black T. AbdrfeeoBliirc. 

I^_ BlaaltT Germany. 

P - . . , p.nig, i„ Saiony. 

^roia of boragic acid in ail these varieties. 
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tfaougfa found IB mdi different ports of the world, it would eeem 
to be an essential ingredient of tourmaline, as was rendered pro- 
iNible by the analyses of the chemists already r^erred to. The 
varieties from Aberdeenshire und Fenig are specimens of 0(Hti- 
moB schorl, which occur in grlmit^. The feldspar, in contact 
with the schorl, was carefully examined, but did sot give the least 
indication of boracic add. 

As liie process just described is of easy and rapid execution, 
and requires but a minute fragment of each specimen, I have 
not failed to examine a considerable, number of minerals by this 
•mode; aod Mr Allan, with his usual liberality, has kindly sup- 
plied me from his cabanet with whatever was necessary for the 
purpose. The following list contains a few of the minerals so 
examined, in which no boracic acid could be discovered : 

Pmnice and Obtidian, from LiparL Bohemian Pyrope. 

Pltcfaatone, from Arran and MeiMen. Pi8tadte» from Norwaj. 

Greenstone, of Salisbuiy-Craig. Feldspar. 

Basalt, of Arthur's Seat. Leucite. 

Common Hornblende, from ArendaL Idocrase. 
CiTBtallised Hornblende, trom Bohemia. Zoizlte. 

Aagite, from Bohemia. Lava, origin unknowm 
Common Garnet, from Greenland. 

Axinite, on the contrary, though no boracic acid has hitherto 
been discovered in it, does certainly contain that substance ; for, 
when treated by the flux, it yields precisely the same appearance 
as tourmaline. I first observed it in a specimen of my own, the 
locality of which is uncertain, but have since found it in crystal- 
lised axinite from Dauphiny and Cornwall, so that it is probably 
an essential ingredient of that mineral. The kind of rock from 
Cornwall, called Massive Axinite, does not contain boracic acid. 

I possess a specimen of colophonite from Norway, supposed 
to be from Arendal, which likewise contains boracic add. Jt 
appears, however, to be only an accidental ingredient ; at least, 
two other varieties from Arendal, and a third from America, da 
not contain it. ^ 

It has of course been proved, that the green flame produced 
by the flux in tourmaline, axinite, and one variety of colophonite, 
was really occasioned by boracic acid. A specimen of Brazilian 
tourmaline, for example, was ignited with three times its weight 
of carbonate of soda ; water was added, and the alkaline salotioi;^, 
after being neutralised by a slight excess of sulphuric acid, was 
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evaporated to dryness. The dry mass was boiled in alcohol, and 
tbe solulion, so formed, bunted willi a green Uame. The some 
process was repeated with the colophonite and axinite with a 
stndar result- I have not yet had leisure to determine how 
inucli boracic acid is contained in axinite, but, judging from the 
<]uant4ty of colour communicated to alcohol, it muBt be conader- 
ably less than in the Brazilian tourmaline. 

Future observation aiuat decide upon the value of the tot 
liere recommended. I know of no other substance but boracic 
acid that gives a green colour to the blowpipe-flame under the 
circumstances which have been described, A salt of copper 
tinges the flame green, but it does so without any flux at a!l- 
The mixture of fluate of lime and bisulphate of polash is appli- 
cable to saline as well as earthy minerals, since it causes the 
characteristic green colour, when fused with datolite and Hum- 
boldtite, cquaHy well as with tounnaline and axiniCe. From the 
fadli^ with whidi it acts on the latter, we may fiurly presunw 
that it would be equally efficacious i^ detecting the presence td 
boracic acid in any earthy mineral, if used in suQicient quantity. 
The proportion which seems best adapted for general use is two 
of the flux to one of the mineral, though in most coses much less 
of the former will suffice. 

I cannot speak precisdy as to the smallest quantity of the add 
which may be delected by the blowpipe. According to tbe ana- 
lyses of Arfwcdson and Gmelin, some tourmalines contain only 
1 per cent, of it; and hence we may infer that some of tbe varip- 
ties included in the foregoing list are similarly constituted. If 
this is die case, then the test must be a very delicate one ; for I 
am satisfled, from the effect on the blowpipe-flame, ihal a less 
quantity of boracic add could be detcctcit, than exists In any of 
the tourmalines which have fallen under mj' notice. 

With respect to the mode by which the flux acts, it is remark- 
able that tile blfluate of potash alone iloes not cause the green 
colour to appear, not even with datolite. The pure fluate of 
Hme, and even the bifiuale of potash, is also ineffectual. It is 
hence probable that pure fluoric acid is useiiil, not only in assist- 
ing to Sep- boracic acid from the siilretances with which 
it was coi lineral, but perhaps by forming the fluo, 
lie add g 
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Akt. XX.— On Ewlasc. By A. Levy, Esq. A. M., &c. 
Communicated by the Author. 

J.* I. II Heuland having lately added to his private collection 
some crystals of Euclase, uncommonly well defined, I have 
thought that their description might find room in your Journal, 
especially as the crystallographical characters of this substance 
have not hitherto been given with sufficient accuracy. 

In preference to a right oblique-angled prism, the primitive 
form given by Haiiy and Mr Phillips, I have adopted an 
oblique rhomboid prism, represented Plate VI. Fig. 1.* 

AJI the secondary crystals derivable from the first of these two 
forms, are equally derivable from the second ; and there is, un- 
doubtedly, an advantage in point of simplicity, in not assuming 
more species of primitive forms than is really necessary. Not 
fflJy Euclase, but all the substances for which a right obUque- 
angled prism has been chosen, as the primitive, may, for the 
sagie reasons, be made to derive from an oblique rhombic prism ; 
^hat Professor Mobs has already done, in referring 
them all lo his Hemi-prismatic system. Cleavage, where it ex- 
ists parallel to the faces of a right oblique-angled prism, cannot 
be made an objection against assuming an oblique rhombic 
prism as the primitive, when the numerous cases in which clea- 
vages are found in directions different from diose of the primitive 
planes are remembered, and when it is considered, that the fa- 
ces of the right oblique-angled prism, which would have been 
used as the primitive, may always be made to correspond to 
some very umple modifications of the oblique rhombic prism. 

In the present case, the only cleavages I have been able to 
observe, arc parallel to the modifications A' and ^ of the primi- 
tive form I have chosen, corresponding to the faces P and T of 
Mr Phillips. The cleavage parallel to his face m, which he has 
also observed, I have not been able to obtain ; and, in conse- 
quence, the determination of the base of P, Fig- 1., has not 

^■^ been influenced by the direction of this cleavage. 

^B The faces m, I have naturally chosen for the lateral planes of 

t 



oi 

I 

I m 

o 

: 

ti 

if 
ft 

f 



' This FUte will be given in next Number of the Journal. 
TCO,. XIV. NO. 9,7. JAHUABT 18S6. ] 



180 Mr Levy on Enclose. 

Ilic primitive form, because ihey are always brilliant, and 
from slnEe, whilst it is just the reveree with all the other pl&»e» 
in the same direction ; and I have determined the base by 
Burning, that the faces b, maiked 6', are tlie result of a decre- 
ment by one row upon the edges b oi' the primitive. This sup- 
position gives simpler signs for the rest of the modifications^ 
than several others I have tried. I have found the incidenoe' 
of TO on m 1H°.50', that of 6' on m 91°.35', and that of tbe tw» 
faces b' 143°.50'. By means of these data, and the suppofdtioa 
mentioned above, I have calculated the dimcnaons of tile primit 
tivc ; and from the parallelism of edges, where it was sufficient* 
or from observed incidences where it was not, I have calculaled 
the other modifications. 

Fig. 9,. represents a crystal of a pale green, in which the 
i'" — (J^ t/J g'') are very dull, and, consequently, this sign 
only given as an approximation. 

Fig. 3. represents a very well defined crystal, of a still paler 
green, and especially remarkable, by shewing botli summits. 

Fig. 4. represents a remarkably well defined crystal, nearly 
white. 

Fig. 5. is the crystal which belonged lo the Marquis de DreeV 
collection, and whid) has been mentioned in almost every 
lise on mineralogy. The small triangular faces ■*'' are dullj 
I could not determine iliem cither hy paralleHsm of edges, or 
by measurements. 

Dimensmis of the Primitive Form and Tabic of the Modifi- 
catioJis. 

m,m = m^Sff. P,m = nSMG. J ; A : : 1 : ,5233. 

Plane angle of the base, = 104°.12-. 

Plane angle of the later faces, z= 110°.32'. 

Modification g' m,^-'^ 122°.35' p> ^'' = 90^ 

Mod. h' 7n,k^ = liT.m g\'>>= 90° 

Mod. /.■ m,h^=\G5\S- g',h^ = 10TM' 

Mod. A= m,h^ = nff:30' gJ,A^ = H3'.20' 

Mod. 6» «c,i'- 9r.35' b',b'=li&'.Sff 

Mod. ^^ m,ij = 139°.44' 6i, ij — 105°.68' 

Mod. ^^^^^ m,d'--i 3S°.23' d\ d^ = 156°.10' 

Mod. ^^^^^L,fl2 = ]3r.3S' a^,a^=15VAr 

Mod. '^^^^^^a^ — Hyi'-.H^' a^,a^=13(y.lS' 
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Mod.t =(dnigl) 


»«,» =14»'.68' 


f, • . = 18*'.18' 


Mod.i' =idibigi) 


TO,*' =14,TM' 


»', »' = 99».44' 


Mod. i'' -(b^d^gi) 


m, f/ = 99^.53' 


»', »" =118''.4«' 


Mod. «"' = (6' 6f /t») 


TO, i'^' = 15S° . 


i-", i" = 122? 


Mod. «''''=(i»di^») 


TO, i'W _ iigo 


H'", yi" = 106°.20' 



Art. XXI. — On the modes of Notation of Weiss^ Mofis, and 
Haiit/, By A. Levy, Esq. M. A. &c. Communicated by 
the Author. 

XN the number of the Edinburgh Philosophical Journal for 
January 18^, I have given general formulae to determine the 
law of decrement by which a Rhomboid* the incidence of the fa- 
ce9 of which is known, may be supposed to be derived from an- 
other rhomlx)id, whose angle is also known^ and which is <k>n^- 
dered as the primitive form with respect to the first. I have 
also begun to explain other formulae relative to a particular case 
of the dodecaedrons, which are derivable from a rhomboid. In- 
stead of proceeding now with the successive examination of the 
different decrements which may produce dodecaedrons, I shall 
conader at once the most general case, and deduce, afterwards, 
from it the particular ones. 

Let dd, Plate VI. Fig. 6., be a dodecaedron, derived by an in- 
termediary decrement from the rhomboid rr'. Fig. 7. Let the 
axis of the rhomboid and dodecaedron be parallel, and the prin- 
dpal section ror^o{ the first be parallel to the section dbd of the 
second ; then the plane add\ Fig. 6., will be parallel to the plane 
w r /, Fig. 7. Let the plane^^A, Fig. 7., be parallel to one of 
the faces ad b of the dodecaedron ; if we suppose the edge of the 
rhomboid to be one, and the linesyr, Ar, ^r, to be respectively 
ifl ^ if the crystallographical sign of the dodecaedron would be 

yiit bif b'); and the problem to be resolved, is to determine the 
indices ^ y^ x> or at least the ratios of the two last to the first, 
when the incidences of the faces of the dodecaedron are known. 
Not to repeat too often the crystallographical sign of the dode- 
caedron, I shall represent the faces by the letter i ; the angle of 

i2 
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two faces, Guch as abd, bdc, meetiug ia an edge, in the same cTi- i 
rection as one of the oblique diagonals of ihe rhomboid, will be 
represeoted by (»:() ; thai of two faces, such as bdc, dec, meet- 
ing in an edge situated in the same direction as one of the supe- 
rior edges of the rhomboid, will be represented by (»-*); and, 
finally, (i , i) will designate the incidence of one of the faces, 
such as abd, upon the corresponding tace abd' of the inferior' 
pyramid. It is easy to demonstrate, that, in every dodecaedroD 
derived from a rhomboid, there exists between these three angto' 
the very simple relation expressed by the equation, 

By means of which, two of these incidences being known, the 
third will be immediately found, especially as the value of any 
one of these three, deduced from the above equation, may, with- 
out difficulty, be transformed into another, to which loganthmic 
calculation may be appLed. 

Now, to resolve the proposed problem. The values of the 
angles (i : t), (t . i), (i , i), should be expressed in terms of at, 
y, z, or rather the values of these last quantities in terms of the 
first. But the calculations necessary to be gone through to obtain 
them are very long ; and the formidro themselves are, besides, 
BO comphcated, as to be of very little use. Their comparison 
leads, however, to a simple result, which is sufficient to re- 
solve most of the questions referring to dodecaedrons derived • 
from a rhomboidj and which I shall demonstrate in a direct J 
manner, without u^ng the above mentioned formulee. 

Draw the oblique diagonals to, t p. Fig. 7. and let them 
meet fh, gh ml and i. Join^l, g I meeting in k, and draw 
the ajds r i r' of the rhomboid. It is obvious that the angle 
of the two ptanesy^Ajyi/ isequal to i (i.i), and the angle , 
of the two planes fgh, Ikr' \s equal to ^ {*:»); moreover -I 
the angle of the two planes /A: 7^, Ikr' is equal to 60°. We 
shall have, therefore, by spherical trigonometry, in the triangu- 
lar sohd angle whose summit is at k, and formed by the three 
planeafkloiyghfJ'kT', Ikr', the two following equations: 
cosj(i.t) -^ ''l = ciosHcr' .smfkr' — ^ sia Ikr'. cos JJcr' 
COB ^ (t : t ".OS fk r" .s'tal k r' — i siny^- r'. cos Ikr*. 




tf Weiss, Sfohsf and Ha^. 
\ dividing the first by the second, 

cos j (i. i) _ 2 tang fk t' — tang Ihr 



Ki:i) 



2 tang lUr' ' 



- tangfk r- 

We shall obtain, consequently, the value of the ratio of these 
two cosines, if we can get those of the tangents of the anglesy^r" 
and Ikr'. It is even sufficient to determine the value of 
^^°SJ'^' ^» *•"■> in changing in it x into jk, and 2 bto jr, we shall 
get the tangent of gkr', and by changing the sign of tiiia, the 
tangent of I k r". 
, Prom/and m, let/g, ma,he drawn perpendicular upon rr'y 



a = a, and ms = p, then 
3a 



x+^ + s 



consequently kg 









ifkf = P.Ji±MJ^ .ndlmg■lkr'=- 
vThese values being substituted in the expresaion ^ves, 

cos i (i :i) ~ ic — y' 
This formula will ^ve at once a simple relation between the 
three unknown quantities x, y, z, when the two angles (i . »), 
(i: i) are known. It is also a test of the simplicity of the in- 
dices of tlie secondary planes, which we arc' conadering ; for if 
these indices, that is x, y, s, are always simple numbers, it ne- 
cessarily follows that " . — , or its equal, the ratio of the co- 
sines of half the two pyramidal angles of any dodecahedron de- ' ■ 
rived from any rhomboid, is always a simple integral, or frao-* 
Uonal number ; a result the correctness of which I have had fre- ' » 
quent opportuniues to verify. 

Vlt is now easy to apply the preceding formula to the dode- 
BKLrons which result from simple decrements, by assuming pro- 
^P values for 3;, y, and k. Thus, by taking j = o, ^ — 1 and 
X = n, the formula will correspond to the case of a dodecaedron 
produced by « rows in breadth on the superior edges of the 
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rhomboid, the sign of which is ba, and will become 



\ (h" . H _ 



-1. 



cos J (6» : 6™) 

By making in the same formula x — i, i/ ^= o and :; z= -— «, it 
will correspond lo the case of a dodecaedron produced by n 
rows in breadth on the inferior edges of the rhomboid, ihe mga 
of wbich is d*, and will become 

COS ^ ((^ . d") __ 

cos ^ (rf" : (2") "" "■ 
Lastly, By supposing it =: — 1, »/ = 1, and a = «, it will 
correspond to the case of a dodecaedron produced by n rowB in 
brcadtli on the lateral angles of the primitive, the sign of which 
is fn, and will become 



cos ; (en . Cn) _ «- 

cos J (en -.en)" '■ 



1 



These three formulae will immediately give the law of decTc- 
inent by the simple subtraction of two logarithms, when two of 
the incidences of the faces of the dodecaedron will be known. 

The first shews than when » = 2, the angle (6" . 5») = 
{bn : fin), that is to say, that a decrement by two rows on tlie 
superior edges will produce dodccaedrons with isosceles tiiangu- 
lar planes. 

The second ormula makes the two angles (d^ . d"), (d* : d*) 
equal, only when n = 1, in which case the result of the decre- 
ment is ihe latei'al planes of a ax-sided prism. 

The third formula shews that when n = 3 the angle (en ■ en) = 
(ea : en), that is to say that a decrement by three rows on the 
lateral angles of a rhomboid will produce dodecaedrons with iso 
eeles triangular planes. 

Eeturning now to the general case, the ori^n of hypothetical 
primitive forms, and the reasons for which a dodecaedron re- 
sulting from an intermediary decrement upon the angles of the 
primitive rhomboid, is, and has always been found to result of ^ 
very simp' ' ncnt on the edges or angles of the hypothetb 
cal prim ly readily be discovered. For, it Is t 

vious froi iding formulae, that if the dodef 



ef Weisi, Mohs, and Hauy. 18S 

Fig. 6. be considered as deriving from a rhomboid, the superior 
edges of which should correspond to the Hues da^dcj &c., by a de- 
crement on its superior edges, the law of that decrement would be 

expressed by ^ + 1 = . It is equally evident that 

^ ^ X '^y X — y ^ ^ 

the same dodecaedron may be considered as the result of a de- 
crement by rows in breadth on the superior edges of the 

rhomboid, whose superior edges should correspond to the lines 

€ib^ad^ &c. ; or again, by ^-^ rows in breadth on the 

y — z 

lateral angles of the rhomboid, the oblique diagonals of which 

should correspond to the lines da^ dcy &c. ; or by ^^^ ■ 

TOWS in breadth on the lateral angles of the rhomboid, the ob- 
lique diagonals of which should correspond to the lines ab, ad; 

or, lastly, by "^^^ rows in breadth on the inferior edges of 

X —2/ 

the rhomboid, the inferior edges of which should correspond to 
the lines a 6, J c, c d of the dodecaedron. And since Xy y^ z are 
ibund to be generally simple numbers, it is clear from the expres- 
rion we have just found for the laws of decrements on the hypo- 
thetical primitive forms, that they will also generally be very 
^mple. 

(To be contintied,) 



Aet. XXII.— O/i iTie Preservation of Zoological Specimens 
from the Depredations of Insects, By Thomas S. Trail, 
M. D. F. R. S. E., &c. * Communicated by the Author. 

X HE difficulty of preserving zoological specimens from the 
depredations of insects, is a subject of regret and anxiety to 

■ 1 ■ ■■ II I r - I ■ I I - I I ■ I II I ■!! 1^ m^ ^^— 

* The method of preserving zoological specimens recommended by Dr Traill, 
we have been in the practice of employing to great extent, and most successfully, in 
the Museum of the University, for a considerable time past. — £d. 
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every collector; and various methods have been proposed of 
accomplishing this desirable object. The compositions into 
which arsenic and corrosive subUmate of mercury enter, are well 
known to be very effectual, when properly applied ; but, unless 
used with caution, they are apt to injure the natural pliancy of 
the skins, and they can scarcely be effectually employed to pro- 
tect collections of insects. I have known these substances, even 
in the hands of the most expert, produce such tenderrmsi of the 
skins impregnated with them, as to form a considerable ob- 
stacle to the settiftg up of the specimens. To render them ef- 
fectual, too, they must be carefully applied to each spedmen ;. 
by which the labour of collecting and preserving is materialij 
increased. 

Of the method proposed, by M. Temminck, viz. the introduo- 
tion of taSow into the cases cdntaining zoological specimens, I 
am yet unable to speak from experience. It has been lately in- 
troduced into the Museum of our Royal Imstitqtion, where 
it will have a fair trial, although I confess that its modus o^- 
nmdi does not seem very obvious *. 

Camphor has been long known ax a preservative agunst the 
attacks of insects ; yet I have known specimens of birds to suf- 
fer fi*om moths, though inclosed in boxes in which camphor was 
present ; and, to be efficacious, it ought to be used in consider- 
able quantity. 

Every substance which I have yet tried, seems to be inferior 
in efficacy and ease of application to the following, — the method 
of Mr William Gibson, preparer of objects of Natural Histoiy, 
residing in No. 16, London Road, Liverpool,— which I shall 
transcribe from his own communication to me. 

*' I have found,'" says he, " that nothing destroys insects so 
effectually as rectified oil (^ tnrpe^Uine, and my method of iirang 
it is as follows : I put the turpentine in a bladder, the mouth of 
which is firmly tied with a waxed string ; and nothing more is 
necessary than to place the bladder, thus prepared, in the box 
with the birds, or to tie it to the pedestal on which the birds 
are perched, iaa fise. If there be any maggots on the birds. 
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I have invariably found, that they will soon be dislotlged frran 
the feathers, fall to the bottom of the case, and die in the course 
of two days. I have also made the experiment of introducing 
the common house-fly, the large blue-bottle-fly, and moths, into 
a case of birds m defended, through a small hole in the bottom 
of the case. The moment the flies enter the box, they begin to 
vomit a whitish, glutinous matter, they are much agitated, and 
the largest of them died in seven minutes. I have, in like man- 
ner, repeatedly introduced active American cockroaches, and 
these strong insects soon became uneasy, often rubbed their 
«des with their hind feet, and died in about an hour and a half. 
I next got a bird-skin full of living maggots, and placed it in 
ray defended case ; in about three hours they were seen coming 
out in all directions, and lell to the bottom of the case, where 
they died. For large cases of birds, a pig's or a sheep's blad- 
der is Buflicient ; for middle sized cases, a Iambus or a rabbit's 
» bladder will do ; and for small ones, we may use a rat's bladder. 
■ The turpentine evidendy penetrates through the bladder, as it 
fills the case with its strong smell." 

The powerful anthelmintic effect of oil of turpentine, corro- 
borates Mr Gibson's account of its poisonous quality to the larva; 
of insects; and its instantaneously killing perfect insects, must be 
faraiUar to the entomologist. I may here remark, that I have 
found the common receipt of dipping the pin, with which the 
insect is to be trangflxed, in aquafortis, is by no means so speedy 
a method of putting an end to its sufferings, as applying a single 
dropof turpentine to the corselet. Though disappointed in the 
use of the pin dipt in acid, I never found the largest insects, 
LibeUulcB, Scarabtel, BlaU<B, or Scolopendrce, that could, 
for a moment, resist tlie application of oil of 'turpentine*. I 
ought to add, however, that my entomological pursuits have 
been few ; for the difficulty of speedily killing insects, without 
injuring the spearaen, early gave me a distaste to that branch of 
Natural History. 

The difficulty of destroying the minute white acari, that in- 
mtesi the hairs of specimens in collections, is well known. On the 
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neck of a large specimen of Pkoca leonina (Linn.), in our Mo- 
Eeum, I lately observed innumerable ncari. I directed the skiu 
to be carefully and repeatedly washed with a strong solution of 
corrosive sublimate in spirit, seemingly without much effect. 
Some of thein even crawled among the hairs while still wet with 
this solution 5 but on brusliiog the part infested by these ver- 
min with oil of turpentine they speedily disappeared. 

Though similar facts are not unknown to naturalists, it k 
singular that this liquid has notlwen hitherto applied to pre- 
serve dried zoologit:al specimens from insects ; and Natural His- 
tory will thereafter derive much benefit from this simple and 
effectual process. As far as I can judge, this method promises, 
from its cheapness, and easy application, to be very useful, not 
only in collections of Natural History exposed to public view, 
but will materially abridge the labour, and save the precaoua 
time, of the scientific traveller id preserving hia collectionG. \3t. 
will also, I doubt not, prove an acce]»table boon to furriers and 
other dealers in peltry •. 



Akt. XXIII. — Notice of Zircon Jbund in ike primitive Island 
of Scalpay, on the East Coast of Harris. By William 
NicoL, Esq. Lecturer on Natural Philosophy. Communica- 
ted by tlie Autlior -f-. 

X HE distribution of simple minerals in the various rock-for. 
matioDs of Scotland, has hitherto engaged comparatively little 
of the attention of mineralogists, geognosy being still, with the 
majority of naturalists, the favourite pursuit. However much 
we may feel disposed to exult in the striking discoveries and 
grand views of the mineral kingdom, opened up to us by the 
sagacity, skill, and enterprise of geologists ; still we cannot help 
expressing our regret that the minuter, although equally beau- 
tiful, displays of the subterranean world, as exhibited to the at- 
tention of the mineralogist in the various forms, structures, and 
arrangements of simple minerals, should have hitherto been sa 

A in Ceyloti in Indii for destroying bugs, a pTSC- 
■ adoption in thia country — En. 
m Natural Uistorj Societji 17th Dec. 1S3S. 
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little regarded by the mineralogists of this country. It cannot, 
with any justice, be said, that the mountains, and hills, and cliils 
of Scotland, are barren of simple minerals ; for the small portion 
of attention bestowed on their investigation, has proved, not on- 
ly that this is not the case, but, on the contrary, that our mineral 
formations promise, to the skilful and active explorer, as abun- 
dant a return as these of any other country in Europe. Let, 
then, some of our mineralogists devote themselves to that de- 
lightful occupation, the tracing out of simple minerals in our 
strata, beds, and veins, and ere long the mountains of Scotland 
will become as distinguished in mineralogy for the beauty and 
variety of their simple minerals, as they now are for the num- 
berless important geognostical relations which they exhibit. 

Already Professor Jameson has enumerated, in his mineralo- 
gical writings, the following gems as natives of Scotland, viz. 
Precious Beryl, Schorlite, Cinnamon-Stone, Zircon, Topaz, 
Garnet, and Amethyst *. Of these gems the schorlite and zir- 
con are the rarest. 

During a tour through the Hebrides last summer, I visited 
the lone and rugged regions of Harris, whose geognosy, like 
that of the whole of the dreary island range, named Long 
Island, we may say is almost unknown; for the vague and 
rambling notices published, contain little information, and that 
little not deserving of commendation, on the score either of ac- 
curacy or consistency. 

In a small island named Scalpay, situated on the east coast 
of Harris, I met with crystals of one of the rarer of the gems,— 
the Zircon. 

These were imbedded in a mass of chlorite, subordinate to 
gneiss, and in some parts of the rock were very numerous. The 
crystals are brown, inclining more or less to red. The follow- 
ing crystallizations were met with. 

1. Bectangular four-sided prism, sometimes slightly trunca^ 
ted on the lateral edges, and generally acutely acuminated on 
each extremity by eight planes, of which two and two meet un- 
der very obtuse angles, and are set on the lateral planes of the 



* Mineralogif of the ScoUish Isles, 2 vols. 4to. ; System of Mineralogy, 3 vols* 
8vo. ; Memoirs of the Wemerian Natural History Society, vol. L p. 446 ; Mamiai 
of Mineralogy ; Annals of Philosophy ; and Edinhwrgh PhilosoplUcal Journal. 
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prism; and these again obtusely acuininated by four planes, 
which are set on the obtuse edges of the first acumtnatJon. This 
second acumination appears sometimes to terminate in a line, 
when two opposite planes are much larger than the others. 

3. Rectangular four-sided prism, acuminated by four planes, 
which arc set on the lateral planes, and the angles formed by 
the meeting of the acuminating and lateral planes bevelled. 

3. In some crystals the acumination on one extremity is mm- 
ply the acute eight-sided pyramid, while, on the opposite, it b 
the double acumination already mentioned. 

In some speamens, the length of the crystals is three or four 
times greater than the breadth;) and in others the crystal is so 
short, that the acuminating planes of the opposite ends meet in 
the lateral edges. The surface of the crystals Is smooth and 
shining, and they range from transparent to feebly traoBlucent. 
They are generally small, many of tliem not exceeding in a«e 
the head of the smallest pin. The largest I detached is about 
/jths of an inch in length. 

Si»ecific gravity 4.409, Dr Turner. 

It is right to add, that the chlorite containing the zircon is 
associated with magnetic iron-ore, talc-slate, and serpentine. 



Abt. XXIV. — On the Effects of Temperature on the Intensi^ 
of Magnetic Forces ; and on the Diurnal Variation of tfu 
Terrestrial Magnetic Intensity. By S. H. Christie, Esq, 
M- A. of the Royal Military Academy. 

An the last Number of this Journal, wc laid before our readers 
an interesting extract from the memoir of Mr Christie on Mag- 
netism, 8jc. not then published. This important memoir ha- 
ving just appeared in the Philosophical Transactions, Part I. 
for 18S5, we shall now state some of the facts and views whkji 
it contains. It commences as follows. 

" In the paper on tlie diurnal deviations of the horizontal 
needle when^^' "he influence of magnets, which the Prea- 
dent did na^^^^^Kto present, I stated that these deviations 
were partljj^^^^^^^^^hanges that took place in the tempe- 
rature of tlv^^^^^^Hl ^h^t although the conclusions which 
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I drew from the observations respecting the increase and de- 
crease of the terrestrial magnetic forces during the day would 
not be materially aflected, it was my intention to undertake a 
series of experiments for the purpose of determining the pre- 
cise effects of changes of temperature in the magnets, so as to be 

le to free the observadons entirely from such effects. 
These experiments were immediately made ; but I was in- 

iced, from some effects which I observed, to carry them to a 
ter extent, in the scale of temperature, than was necessary 
for the object which I had at first in view. In consequence of 
this, and the length of the calculations into which I have been 
obliged to enter, the accomplishment of my purpose was delayed 
for a considerable time, and continued indisposition has since 
prevented me, until now, completing the arrangement of the 
tables of results. 

" In the present paper, I propose to detail the experiments 
wliich I made, in order to determine the effect of changes o( 
temperature on the forces of the magnets, to the extent to 
which I observed their temperature to vary, during my obser- 
vations on the diurnal changes in the direction of the needle, 
when under their influence ; to apply the results which I ob- 
tained to the correction of the observations themselves, thereby 
accounting for the apparent anomalies noticed by Mr Barlow 
and myself, in the observations made in-doors and in the open 
air; and, by means of these corrected observations, to point 
out the diurnal variations in the terrestrial magnetic intensity." 

Having found it impracticable to determine purely from ob- 
servation the portion of the arc of deviation due to the changes 
-which he noticed in the temperature of the magnets, Mr Chris- 
tie was, therefore, under the necessity of having recourse to 
theory ; and he adopted the simplest, and that which is most 
generally received, viz. that the forces which two magnets ex- 
ert upon one another may be referred to two centres or poles 
in each, near their respective ends ; and that for either ipole in 
one of the magnets, one pole of the other magnet is urged to- 
wards it, and the other from it, by forces varying inverscV^ as 
the squares of tlieir respective distances iroca that pole. 

After tills slatement, he proceeds t^xp^ai" and ejctamv^i^V 

the appiicalion of j^g jjieory to (Ije j^" .<aga-ti<m dctaileci \w tV 
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paper ; and tlieii, desLTibiiig the campa^ and magnets 
use of (tlie verbal description being illustrated by an ciigra 
ving), he gives the subjoined oceoiuit of the mode of expeii 
menting adopted. 

" A meridian line being drawn on a firm table, standing on 
stone floor, the compass was accurately adjusted on it, so tlud 
the needle pointed to zero on the graduated circle. The msj 
nets were fixed at the bottoms of earthen pans, secured in su( 
a way to rectangular pieces of board that tlieir positions could 
not be accidentally changed, and projecting from these boarde 
were email pieces of brass, on each of which a line was drawn, to 
indicate the position of the axis of the magnet ; the booizcntd 
distance of the edge of each of the projections nearest to 
needle irova. the corresponding end of the magnet within tliti 
pan, was exactly three inches ; 1 could, therefore, in any 
stance, determuie very accurately the distance of tlie c«l 
of the magnet from that of the needle. The pans were tJacedi 
on the tabic, so that the indexes on the pieces of brass coiiw 
cided with the meridian hne. Water was now poured into 
the pans, and the temperature of the magnets was varied by va. 
rying the temperature of the water. The temperature of 
magnet was ascertained by a thermometer placed in the wal 
with its bulb resting on that pole of the magnet which was ne 
est to the centre of tlie needle. In my first obscrvationB I, 
however, made use of only one thermometer, which was mowd 
during them from, one magnet to the other." 

*' The observations contained in the tables were made tbus' 
I fir^f^oted the time, and tlien the temperature of the noi 
mogdbt ; after which I placed the thermometer on the p(de 
the flouth magnet. I next observed the westerly point, 
whicli the needle was held in £Bquilibrio by the terrestril 
forces and those of the magnets, slightly agitating the 
that it might the more readily assume the true position 
this it was led, by means of a very small and weak n 
held on the outside of the compass-box, towards the easterly 
point of equilibrium, which was observed in the same manner; 
and fret' •'^' was led in the same way towards the souther- 
ly poin 'se observations of the points of equilibri- 
um, th f the south magnet being observed, the 
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time at which the observations concluded was noted. The tempe- 
rature of the water in the pans was now increased or diminished, 
according to circumstances, by the addition of other water, and 
the pans covered over, to prevent any rapid changes of tempe- 
rature during the observations. After allowing a short time 
for the magnets to acquire the temperature of the water, the 
observations were repeated. The scale made use of for the 
temperature was in all cases that of Fahrenheit." 
. From the results of the observations giveh in the tables de- 
scribed in the paragraph last quoted, we extract the following : 

** Table of the Magnetic Intensities corresponding to different 
Temperatures of the Magnets, 6th June 1823. 









Variation of 


Mean Temp, 
of the Mag- 


DifF.ofTemp. 
in successive 


Magnetic In- 
tensity or Va- 
F 

lues of =r=T 

M 


^forTFahr. 


nets. 


observations. 


M 


62!b5 




212.5620 




59.05 


— 3.00 


212.9423 


0.1268 


77.65 


+ 18.60 


210.6228 


0.1247 


74.00 


— 3.66 


210.9892 


0.1004 


70.65 


— 3.35 


211.4178 


0.1279 


67.16 


— 3.50 


211.8353 


0.1193 


63.80 


— 3.35 


212.2167 


0.1138 


62.05 


— 1.75 


212.4640 


0.1413 



Some anomalies observed by Mr Barlow between the daily 
<*haDges in the direction of a needle, when placed in the house 
and when in the open air *, which Mr Christie also noticed, and 
stated, in a former paper, his opinion that they had arisen from 
the difference in the changes of temperature in the magnets in 
the two situations, are next investigated in the memoir before 
us; observations on the temperature of the magnets having 
been made in the open air, corresponding to those made in* 
doors. . 

We select the subjoined table from among the results of this 
brandb of Mr Christie'^s inquiry. 



* These anomalies are described by Mr Barlow in bis paper on the daily 
variation of the horizontal and dipping needles under a reduced directive 
power. 
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Varialiun of 


Mean Temp, 
of the Mag. 


Diff.ofTemp. 

in KUctessive 


teHBilvorVa- 


f,r„,-F.h.. 


nets. 


Dbservtttions. 


orA.g. 


i^ao 




224.0U81 




60.26 


-1- 10.95 


332.8171 


fl.lI79 


liaas 


+ a«o 


231.7041! 


0.1 3»1 


74.«0 


+ (135 


220,7198 


al651 


61.75 


—13.86 


222.3967 


0.1306 


73.HO 


+ 12.05 


220.8778 


0.1 2ao 


65.S8 




232.0463 




06.00 


+ 10.43 


231.2065 


0.1.116 


jaco 


+ 7-eo 


220.1533 


0.U61 


fifi.0O 


— 1C.70 


232.61 45 


0.1314 



A double series of observations on the diurnal dianges in the 
positiuii.s of the points of equilibrium at which u magnetic needle 
was retained by the joint action of terrestrial magnetism and of 
two bar magnets, having their axes horizontal and in the mag- 
netic meridian, and their centres at the distance Sl-21 inches 
from the centre of the neeille, afford by correction and calcula- 
tion the following 

Tablet) of the Mean Terrestrial Magnetic Intennilies at diffe 
rent Hours during the Day. 
1. From observations made within doors. 





Mtanqflbe 






Meantfitu 


ol' 
Obser- 


M«y 22, 23. 


24, 25, 26. 




2«, 3(1, 31. 


iuvSeU. 


Azimuth ol" 


Terreatrial 




Terreslrial 




vation. 




Magnetic 


the iiuinls of 


Magnetic 












Intensity. 


lotenait;. 


6^00" 


er37.3' 


1.00176 


81° 66.0' 


1.00170 


1.00173 


7 30 


83 til.!) 


1.00100 


82 37.4 


1.U0128 


1.00114 


S 00 


83 lag 


1.1)0031 


83 33.B 


1.0004(i 


LOOOSy 


10 30 


83 40.5 


1.00000 


84 16.2 


1.00000 






82 23.8 


1.000BS 


83 4a3 


1.00038 


1.00007 


1 30 


81 43.5 


1.00161 


83 39.5 


1.00112 


i.oom 


3 00 


HI 33.1 


1.00173 


81 57.2 


1.00170 


l.0017» 


4 30 


81 11.5 


1.00199 


83 10.8 


1.00151 


1.00178 


00 


«l 17-7 


1.00190 


81 41.7 


1.00192 


1.00I9I 


7 30 


81 00.9 


1.00216 


81 20.5 


1.00334 


1.00230 




80 52.6 


1.00329 


81 14.5 


1.00233 


1.00831 








81 10.7 


1.00236 


I.002S6 


"1 


'ro 


itaiiiet! 


here, it app 


ears that the 


terrestrial 


magn 


etit 


•he 


east betwee 


n 10 and 11 


o'clock in 
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the mominfj, the time, nearly, when the sun waa on the mag- 
netic meridian ; that it increased from this thne until between 
and 10 o'clock in the evening ; after which it decreased, and 
continued decreasing during the morning until the time of the 
minimum.^ 

S. From observations made in the open air. 

















Azimulh of the 


Terrestrial Mag- 




point uf EquilU 


netic Intenai. 






ty. 


Ui'UO" 


79° 30.0 


1.00113 


7 30 


79 61.7 


i.nooci 


!) 00 


eo -34.3 


1.00028 


10 30 


80 «.3 


l.OOOOO 


Noon. 


80 32.7 


1.00015 


1 30 


79 23.0 


1.0OI34 


3 00 


7B 53.2 


1.00188 


4 30 


7a 34.8 


l.on233 


6 00 


78 20.3 


1.00261 


7 30 


78 20.5 


1.00230 


9 00 


78 42.3 


1.00209 



' From these it appears, that the minimum intensity happened 
Bearly at the time the sun passed the magnetic meridian, and 
rather later than in May, which was also the case with the time 
f the sun's passage over the meridian. The intensity increased 
intil about 6 o''cIock in the afternoon, after which time it ap- 
s to have decreased during the evening, and to have been 
M^reasing from an early hour in the morning. 
" The general agreement of tliese intenaties with those de- 
faced from the observations made in-doors, is as near as could 
! expected, considering that an interval of twenty days had 
l|apsed between the two sets of observations. From this, and 
be agreement in the manner in which the westerly and easterly 
dints of equilibrium approach and recede from tlie north in 
2 two cases, whicli I have before pointed out, we may con- 
ide, that there is nothing anomalous in tlic action which takes 
^ace on the needle under the different circumstances of its be- 
[ placed in-doors or in the open air ; and that the apparent 
KDaly in the directions of the needle in the two cases, which 
VOL. XIV. NO. 27. JASciABy 1826. k 
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was observed Iiy Mv Barlow and inyBeK", arose from llie cause 
wliicli 1 have assgncd for il in my former paper ; immely, Uie 
diffL^rcnco in the clianges of temperature in the magnets when 
in-doors and when in the open air. 

" The diurnal changes in the terrestrial magnetic intently 
liave been determined by Professor Hansteen, by means of the 
vibrations of a needle delicately suspended. From these obser- 
vations it appears, tliat, in general, the time of minimum inten- 
sity was between 10 and 11 o'clock in the mommg; tliat the 
majtimum happened between 4 and 7 for the month of May 
1820, and about 7 o'clock in the evening for the month of June. 
The intensity which, in these observations, is taken as unity, is 
that deduced from an observation made during an aurora bo- 
roalis; but, for the pui-pose of comparison, I have, for the 
months of May and June, taken the intenaty deduced from his 
observations at 10" 30"' in the morning as unity, reduced the 
intensities, which he gives for other times in the day, to thi& 
standard, and placed lliem in the following table, with the cor- 
responding intensities deduced from my own observations. 





OUenalima m 1823. 


Time. 


May. 


June. 


Time. 


Mnj. 


June. 


eH 00" 4. M. 
10 30 
4 OO P. M. 

7 00 

10 311 


1.00034 
1.00000 
1.00M9 

1.00191 


1.00010 
1.00000 
1.00281 
1.00304 

I.0O3C7 


7" 30" A. M. 
10 30 
4 30 p. M. 

7 30 
9 30 


1.00114 
1.00000 

1.00175 
1.00220 
1.00331 


1.00061 
LOOaM 
1,00233 
1.00S3B 
1.00209 



" The principal difference to be observed in the nature of the 
changes of intensity during the day, in the two cases, is, that, 
from my observations, the intensity appears to decrease more 
rapidly in the morning, and increase more slowly in the after- 
noun, than it does from those of Professor Hansteen ; but die 
general character of these changes is as nearly the same a» we 
can expect from methods so different, at different times, and at 
places where both the variadon and dip of the needle are dif- 
ferent. My object, however, was to point out what might be 
deduced fr 'os of such observations as I have detailed, 

rather tli^ ■ the results deduced from iliein with. 
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those obtained by others, for which purpose it would have been 
necessary to have continued tlieni for a greater length of time. 

" We have seen, thai with the magnets I made use of, their 
intensity being nearly 218 M, at the temperature 60% a change 
in thar temperature of 1' would cause a change of iineusity of 
0-1^ M ; or taking ilie intensity of the inaj[nets 1, for each 
degree of increase in temperature we should have a decrease of 
intensity of 0.0005G4. Now, if tlie same, or nearly the same, 
take jilace with all magnets, it is evidently necessary, in all 
cases where the terrestrial magnetic intensity is to be deduced 
fix«n the vibrations of a needle, that great care should be taken 
to make the observations at the same temperature ; or, the pre- 
cise effect of change of temperature having been previously as- 
certained, to correct the observations according to the diffe- 
Tence of the tempexatures at which they were made. I am not 
aware that any one has yet attempted to make such a correction ; 
'but it is manliest from the experiments I have described, tliat it 
IB indispensable, in order to deduce correct results from the times 
of vibration of a needle in different parts of tlie earth, where the 
temperatures at which the observations are made arc almost 
necessarily different, that these temperatures should be regis- 
tcFed, and the times of vibration reduced to a standard of tem- 
perature. It appears to me, that the effects will be the most 
sensible in large and powerful needles ; and consequently, in 
inaking use of such, the reduction for a variation of temperature 
wiU be most necessary. There would be no difficulty in this 
reduction, if we could give, in terms of the intensity of any mag< 
it, the increment or decrement of intensity corresponding to a 
certain decrement or increment of temperature at all tempera- 
tures. To determine this accurately would, however, require a 
il variety of experiments to be made with magnets of very 
Jiff iTpnf intensities ; but, as I have not made these, I must cod- 
5eni myself for the present with pointing out some of the facts 
which I have ascertained from more extended experiments than 
nose I have already given, reserving the detail of these experi- 
ments for another opportunity, slio'jld they be deemed of suffi- 
!eent interest. 

" These experiments were made with a balance of torsion, 
k2 
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the needle being suspended by a brass-wire ^g^i^ inch in dia- 
meter. By them I ascertained the following facts. 

" 1. Commencing with a temperature — 3° Fahrenheit, up 
to a temperature of 12T, as the temperature of the magnets 
increased, their intensity decreased. Owing to the almost total 
absence of snow during the winter, I was unable to reduce 
lower the temperature of the large magnets which I made use of; 
but, from an experiment I made at the Royal Institution, in 
conjunction with Mr Faraday, in which a small magnet, enve- 
loped in lint well moistened with sulphuret of carbon, was placed 
on the edges of a basin containing sulphuric acid, under the 
receiver of an air-pump, I found that the intensity of the mag- 
net increased to the lowest point to which the temperature was 
reduced, and that the intensity decreased on the admission of 
air into the receiver, and consequent increase of temperature in 
the magnet. This is in direct contradiction to the notion whicti 
has been entertained of destroying the magnetism of the needle 
by the application of intense cold. 

" S. With a certain increment of temperature, the decrement 
of intensity is not constant at all temperatures, but increases as 
the temperature inc^ea^es. 

" 3. From a temperature of about 80°, the intensity decreases 
very rapidly as the temperature increases : ao that, if up to this 
temperature, the differences of the decrements are nearly con- 
stant, to ascertain which rei^uires a precision in the experiments 
that perhaps their nature does not admit of, beyond this tempe- 
rature the differences of the decrements also increase. 

" 4. Beyond the temperature of 10(y, a portion of the power 
of the magnet is permanently destroyed. 

" 5. On a change of temperature, the most con^derable por- 
tion of the efiect on the intensity of the magnet, is produced 
instantaneously ; shewing that the magnetic power re^des on 
or very near the surface. This is more particularly observable 
when the temperature of the magnet is increased, httle change 
of intensity taking place after the first effect is produced ; on 
tlie contrary, when the temperature of the magnet is diminished, 
although nt ^hoJe effect is produced instantly, yet the 

magnet ap lue to gain a small power for some 
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" 6. The effects produced on unpolarlsed iron by changes of 
.temperature J are directly the reverse of those produced on a 
magDet ; an increase of temperature causing an increase in the 
magnetic power of the iron, the limits between which I observed 
being S0° and 100°. That the effect on iron of an increase of 
temperature should be the reverse of that produced on a. mag- 
net, is, I think, a strong argument against the hypothesis, that 
the action of iron upon the needle arises from the piAaniy which 
is communicated to it from the earth. 

" It may be objected to the method which I have adopted 
for determining the diurnal changes in the terrestrial magnetic 
intensity, that, after the observations have been made, they 
requ'u^ a correction for temperature, which can only be deter- 
mined by experiments previously made on the magnets and 
i^edle employed. The same objection may, however, be made 
j^ainst the method of determining the Intensity by the vibra- 
tions of a needle. As such a correction has not, in the latter 
case, been hitherto applied, the results which have been obtained 
relative either to ihe diurnal changes of intensity, or the intent- 
ties in different parts of the earth, by means of observations on 
the vibrations of a needle, will be so far incorrect as the needle 
may happen to have been affected by differences in the tempe- 
nture. The method I have described, however, possesses ad- 
TBntages over the other : a very considerable one is, that, what- 
ever effects are produced, may easily be observed with consider- 
able preasion, the time required for each observation being not 
more than five minutes ; another is, that, the magnets being Im- 
jnersed in water, as far as regards them, we may command the 
temperature at which the observations are to be made, and thus 
Bmit the correction for temperature to a very small quantity ; 
.|(nd it possesses another decided advantage, that whatever are 
tile effects produced on the needle by atmospheric changes, they 
by means of it, rendered immediately visible, and can be 
observed as they occur *." 

A series of eicperimenta on the Effects of Temperature on Magnetism, 
fcyDr Kupfer, Profeasor of Natural PhUosuphy and ChemLitry at Kttsan, haa 
Kppeaied in the fith volimie of Kursten's Arebiv f Ur NaturLche. — Edit. 
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Abt. XXV. — List of Hare Plants which have Fhmered in thr 
^^^fiotjol Botanic Garden, Edinburgh, during t/te last three 
j^. months. Communicated by Professor Guahaji- 

Off. 6. 1885. 



Acadfi Lo])hantha. 

Amaryllis aiirea. 

Bankeia erici folia. 

BigDonia graadifolia. 

Camcliia oleifera. 

Columnea hirsuta, 

Cunonia capenais. 

Cyathodes abietina. 

35pidendrum lunbeUatum. 

Eran them urn variabile, 

Fuchsia arborescens. 

' 'We have plants raised from seeds 

(, under this name, which can be 
readily distinguished, by their 

-I ' remarkable glnucousappconinre, 
from those which have flowor- 
^ ; but ax this ae^ma the uiily 
distinction, it is not unlikely 
thej may lose it when they grow 
utder. In But. Maa- foL 2620. a 
hope is expressed Uxa.t this spe- 
cies may be found hordy aiough 
to bear our winlera without Jiro- 
tcctioii t but it and the F. ex- 
cortjcata were among the first 

t''- which were cut up by the cold 

_„ ;thi» winter, in a plot of the dif- 
ferent species of the ^enus in 

'•I ' OlB Botanic Garden. It fbrms, 
however, Everyhundaomegreeii- 
housc ahnili. 

Gonolobus diademaliis. 
Hemimeris peduncularis. 
Ixora arborescens. 
Jasmin urn panic ulat urn. 
Lecheoaultia formosa. 
Liparia vestita. 
Lobelia gi 
Ornitbidii: 
Rhus verr 



Thunbergia capensis. 



This fine atove plant was n 
Irom the Calcutta Garden under 
this name in 1 (133 j but we have 
nohiitory of the species, 

I would suj^cst the following as 



terruptis, terminalibua, aecun- 
dia ; foUis angulatis, hastatil ; 
caule volubiti. 
DBscxifTiDH. — Jiool throwing up 
many stems. Slemt branchiiw 
from the bottom ; branches nxiC 
lary, opposite, slightly swollen 
at the joints, and climbing to a 
great height, twining from left 
to right, green, smooth. Leaett 
opposite, petioled, pale green, 
lignt«ron the back, smootii,an. 
gular, especially towards the 
ba»e, hastate, acuminate,51aiger 
2 ur 4 smaller nerves ; nerrei 
prominant, especially on the bad^ 
and there reticulated. PeSalt 
half the length of the lea^ chni' 
nelled above. Ftmcering AmncAe* 
long (1-2 feet), aiillary, leafyj 
theleaves opposite, and reeemb* 
ling tliose on the stem, but smal- 
ler, and gradually diminisMng 
in size, and becoming cordate to- 
wardstheflowers. Racemeaixsaa, 
terminal, interrupted, secusd. 
Pedicels two-thirds of the length 
of the flowers, two, three, or 
more, arising from the axilla of 
each leaf or brectea, stout, and 
swelling slightly upwards ; brae- 
teas often awanting towards tbe 
extremity of the niceme. Oaltr 
cali/x as long as the tube of the 
corolla, almond-shaped, red^afa- 
brown, bursting along one edge, 
and falling after the corolla m 
one piece; veins inconspitmoua, 
numerous, parallel. Iimercalj/* 
cup-sbuped, nearly entire. Co- 
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^notti lubrixiffent ; tube pale red, 
vecretiiig a urge quantity of ho- 
xiej, dilated at the base, mouth 
Gonqire«ed, oblique; linA bright 
ved, 5-eleft, s^^ments obtuse, 
doadj reflexed upon the tube 
and outer calyx. Stamens in- 
diided, 4 fertile, didynamous, 1 
sbortive, varying in length, and 
adnate towards its base with 
the tube of the corolla behind 
the style ; JUamenU inserted in- 
to the coroUa where it begins to 
dilate at the base, stout, red, 
compressed ; anthers large, yel- 
low, ciliated, mucronate at the 
base^ mucres red, smootii. Ger- 
mm yellow, urceolate, beaked, 
beak green. Style rather slen- 
der, Imiger than the filaments, 
white, compressed, bent to a 



right angle near the top ; stigma 
white, <&% sub-exserted. 
This species, as well as some of 
those lately published, shews 
that the form of the corolla va- 
ries greatly, and seems to indi- 
cate the propriety of striking it 
out of the essential generic cna- 
racter. Thb species also shews 
that in the genus there is a want 
of uniformity of calyx. 

Tulbagia alliacea. 
Valisneria spiralis (foem.) 

This most desirable plant was in- 
troduced into the garden from 
the St Lawrence, m the neigh- 
bourhood of Sorell, IGO mUcs 
above Quebec, by the kindness 
of the Countess of Dalhousie. 



Aet. XXVI. — Meteorological Observations made at Leith. 
By Messrs Coldsteeam and Foggo. 

JL HE journal, from which the following monthly results are 
extracted, is kept about SO feet above the level of the sea, 
and a few hundred yards distant from it. The Thermometer 
is registered at 9 a. m. and 9 p* m. ; the Barometer at 9 a. m. 
Noon, 4 p. M. and 9 p< m. ; the Rain-Gauge and Wind- Vane at 
Noon. The Hygromctrical observations are made by means of 
two Thermometers, one of which has its bulb covered with silk, 
and moistened with water ; their indications are registered at 
noon. 

SEFTEMBEE 1825. 

Results, 
.1. Temperature. Tahr. Ther. 

Mean of the month, 

Maximum by R^^ister Thermometer, ^. "69.000 

liCnimum by ditto, 40.000 

Bange, 29.000 

Mean of the extremes, 54.500 

2. Pressure. Inches. 

Mean of the month, 

Maximum observed, 30.300 

Mimmum observed, 29.300 

Kange, 1.000 
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a Humidity. F^ir. Tlwr. 

Meflu difference between llie two Tberraometera, 4°.700 

Maximum ditto, 13.000 

Minimum ditto, O.0OO 

i. Sain, 1-32 inihesin 14 days. 

5. Winil»,...NE. 3, E. 4, SE. 1, SW.4, W. 8, NW. 1, Var. 8 dtTS. 

3il— This day waa particularly fine : the brightest Buoshbe prevalleiL 
The fbUoiring thertnometriial obaervatioos were made about 3 r. m. 
Temperature of air in the shade, - - ee'.U 

of dew-point, - - 47.0 

I of garden mould exposed all day to 

the njn's rayg at the surface, 121.0 

.>rthe3auie,atlhi.-depthof34 inches, 81.6 



18 inches, SIM 
2 feet, 63.0 

»f garden inuuld always in the shade, 
at the surfsL-e, - ' G'2-0 

of the same, at the depth of 2 inches, GIXI 

1 foot, 0O.O 
18 inches, aS.S 

2 feet, 6fl.O 
, In page Ii7. line !). of this Number, in the paper on Solar KadiatiMi, 

the temperuture of the air in Mr Campbell's observation should be stated 28°. 

4'A. — This evening, at sunset, there was a gorgeous display of colour in 
the west. Amongst the numerous tints that appeared, the green was particu- 
larly distinct, and remained so for a considerable time. The sky was filled 
with rather dense eimslrati. 

I(1(A.— Since the 4th, the weather has been unpleasant ; the pressure gra- 
duaJly decreasing, and the temperature of the dew-point rising. To-day, at 
noon, the latter was 53°; on the 4th it was 41° *. Barometer at 4 p.m. SO-Ja 

■ During the summer months, our observations on the dew-point were 
made by means of a contrivance similar in all respects to that whieu Mr Thl>- 
tana Jones has proposed in a paper read lately before the Royal Sodety of 
I^ndon, as a new Hygrometer. We used a common tliermometcr, witli a 
bulb blown of black gloss, the upper half of which was covered with musEo, 
and surrounded with a rim of silver, fitting closely the largest circumference, 
and so hollowed out, as to be capable of holding a smotl quantity of a liquid- 
Sulphuric ether liein^ dropped upon this surjhce, the whole bulb was quid[I^ 
cooled, and the deposition was viable on the lower and exposed surface. Thii 
instrument is most easily used. Even in the driest weather in July, when 
we had the dew-jjoint sometimes 27° and 30° below the temperature of the 
air, we could obtam a deposition with dght or ten drops of ether in the course 
of two minutes. "" ral, we employed only five or ^x drops of ether, 

and completed • -'^n in little more than one minute. We had used 

this Instrumenl before we heardof Mr Jones's invention; but 

that pentlemol t'> the Koyal Society before we had com- 

pleted our desifi 



Obsei'vationa made ai Leith. 



I I1A.— Between i and (! r. u. ne had a tliuncier-slorm. The nimit came 
PStm the 9SE. uid were of a deep bluiah-gre; cntouc : the lightning was pale, 
'Rnt vivid. The dlacfaargea were accompanied by very violent guata of wind, 
and heavj Tain. Barometer 29.4i, rising; temp. 5T.6, The lain ceased 
about 7 o'clock : the night was calm and serene. About 10 r. m. an aurora 
wna observed playing with conaiderable brilliancy. The stomi extended over 
the greatest part of Scotland, but was felt most severely in Perthshire. 

I2M.— At9A.H. temp.i>9°.0; dew-point 5fl°.a. At noon, temp. 64°.0; 
dew-paint 56°.6. Very unpleasant weather ; much rain ; distant thunder heard 
in the afternoon. 

20lh. — For several evenings past, there have been distinct converf^nces of ■ 
the solar beams at sunset. When this beautiful phenomenon is watched for, 
we find that it is by no means so uncommon as whs formerly supposed. 

27(ft.— After a day of the brightest sunshine, the sky was overcast towards 
the evening by small cimmvmuH, arranged in parallel bars, whose direction 
was nearly north and south. These caused a general ilulness, till the sun got 
very neai the horizon, when, euddenly, the rays sbooting through a small open- 
ing in the clouds, and illuminating their lower surSices, produced over the 
whole western sty, quite up to the zenith, the richest golden and crimson 
tints it U pos^ble to imagine: these, varying in intensity and depth EEverj 
second, gradually fiided, as the sun sunk below the horizon, but had not 
wholly vanished IS minutes after he had set. It is worthy of remark, that, 
whenever the sun's disk disappeared, the mount^s, and indeed the whole 
eur&ceof the earth, assumed a deep purple, approaching to violet colour, wMcb 
remained till the moon's raya had usurped the dominion of the night. This 
^tendtd sunset was observed throughout all Scotland : indeed, it is probable 
lliat it was seen in most parts of the island, as we have learned from different 
accounts, that it bore the same characters in Caithness that it did in Cumber- 
land. 

38(A.— During the hkBt four days, the weather has been very fine. 'Winds i 
^nnd NE. Bar. 2U.90 to 30.36. 

OCTOBEE. 
Sesuili. 
. Temperature. Fahr. Ther. , 

Mean of the Month, 9r.a41 

Maximum by Hegister Thermometer, 68.000 

Minimum by ditto, 33.600 

Range, 34.500 

Uean of the extremes, 60.750 

L Pressure. Inches. 

Mean of the Month, 29.73B 

Maximum observed, 30.350 

Minimum, 29.000 

Kange, 1.950 

K Humidity. Fahr. Theii 

Mean difference between the two ThermoraeterB, 3°.600 

Maximum ditto, &600 

Minimum ditto, OJXH 
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Messrs Coldst 



1 and I'i>g{>o's Mttcorohg'iadt 



4. Bain, 3.1! inches iu ^ days. 

6. Wind^ N. a, E.1, &.*, BW. J, \V. II, Xtt'. Cd««. 

llenaTii. 

Thb month Lss been characterised by the prevalence of strong mslerlj 
gnles, Bceo m^ianieil during the lirst two weeks bv heavy nuus, and, towanli 
Ihe btter end, hy froats, 

7f/i. — much rain fell tcMlay. Mean giressure 39,005. Mean temp. M*.S> 
Dew-point M°.0. An aurora was seen in (tie evening : observeil synckronmu- 
Ij in the north of Scotland. 

17^1. — Sokr Ksdiation at 9*.n. 93°. Mean temperature 49°.5. Dew- 
point 3B°.5. Weather vttrioble, showerj. 

}Blh. — Temperature of Ihe preceding night 37°. 

21s( — The hygromElricnl observations of the hist four duys have illui- 
trated very well the bcautifiil kw, first developed by Mr Anderson of Perth, 
of the coincidence between the dew-point and the minimum temperature of 
llie night. The following is an abstract of these " : 





TempEHatIibe. 








18SG. 






Weather. 




Min. 


Majc. 


Ther, 


Dew-j. 


Diff. 




October 17. 


W.O 


B6°.0 


49°.0 


3G°.5 


12°.6 


Variable; showery. 




18. 




56,0 




44.U 


3.0 


Dull; fine. 




lit. 


43.4 


4U.0 


44.0 


37.0 


7.0 


CleHT: then rain. 




20. 


3n.o 


42.G 


40.0 


35.0 


5.0 


Clear; vei;y fine. 




21. 


35.0 










Ditto, ditto. 





39lh. — A lunar hiUo, with a diameter of 90°, was seen to-night formed in 
aumUaliid cim-alraii. Pressure diminisliing. 

SOii.— Boisterous gale from NW. Maximum temperature 00°. 

NOVEMBEE, 

1. Temperature. ""'^''- Fahr. Tha. 

Mean of the Month, 

Maximmn by Itegister Thermometer, 60.600 

JOnimum by ditto, SS.OOO 

Range, 31.600 

Mean of the extremes, 4D.600 

3, Preuure. Inches. 

Mean of the month, , 

Maximum observed, 30.1S0 

Minimum obsen-ed,. 28.^70 

Range, _ 1.460 

* Sinc« we commenced our observations with Mr Jones's hygrometer, it 
has often oceurrnl to us, that horticulturists might use &uch an instnimeDl 
wilhgreal in this variable climate. It is now well establi^ied, that 

the tempt w-poinl, us ohsorveJ in tlie aflemooo in any teason,' 

is very HI h the minimum lemperatuie of the sueceeding 

night J ai ■ use of Mr Jones's instrument, a frost might M 

announce' a oilmit of the necessary jirecautions being taktn 

to^secuiC 1 pluntfi, &c. We are well assured tiult no gix- 

doner wou v in usinj; the ' " 





• ( 156 ) *^^^ 


AiiT. XXVIl 


—Celestial P/tenomena from Jan. 1. la Jprd 


1826, calcuUtedJar the Meridian ofEdtnhur^, Mean Ti» 


ByMrGi 


OKGE Ihnes, Aberdeen. 


The times 


are inserted an-orditig to the Civil reckooing, the day beg 
midnight.— The Canjuuctions of the Moon with the Stars! 


ningat 


given b 








JANDABY. ^ 


■>. a. , , 






1. 13 12 22 


( LsBt Quarter. 


20. 8 IS 2?" d S b 


». B27 8 


6D'n 


20. 12 10 a 0eiiterasa,| 


2. 8 49 30 


6^6 


20, 21 18 60 d i) C « 


3. 4 37 9 


Im. I. Bat. y 


SO 21 20 30 Im-hviLTi 


4. 23 6 26 


Im. 1. sat. 1/ 


21. 13 25 61 d D ' H 


4. S3 34 B 


dBJin. 


21. 16 54 38 d » Z' n 


7. 4 S 30 


J S I/' J 


31. 19 33 47 6})'U 1 


7. 4 4S 7 


rf ja/t ; 


22. 165 19 Illl.IV.Mt.; 


7. fi 16 


6 52 


22. 6 18 13 Em.IT.Mt. 


7- 7 4G 


6 B? 


32. 10 46 22 d ll f n i 


& 1 47 6e 


Im. II. rat. Ti 


23. <? greatest eW 


a. 2 20 


6<i9 


22.' 19 15 6^r t 


a 9 32 38 


# New Moon. 


24. I 6 OFuUMoM 


& 13 39 30 


dl)¥ 


24. 11 54 47 dJl«QH 


0. 10 4 45 


6T)^n 


24. 13 2 30 dD^'ODl 


10. 6 30 27 


Im. !. rat. Tf 


25. 8 11 5 d I « Jl 


10. 18 47 30 


d0^ 


26. 18 48 31 d S »■ ii 


12. 98 4S 


Im. I. sat V 


2B. 2 46 d B 1 ■ f J 


IB. 4 22 S3 


Im. II. sat. i 


26. 4 45 32 Im. I. aat V ^ 


ie. 4 3S 3 


D First Quarter. 


20. 19 47 30 d ]) V ] 


18. 2 49 43 


dI)J T 


26. 23 11 6 Im. III. sat 


19. 3 62 8 


Im. I. sat. y 


27. 3 33 38 Em. III. at 


19. 3 41 10 


d ))A B 


27. 23 13 68 Im. I. sat y 


19. J3 


(iS2« a 


29. 13 40 d E *■ 15 


19. 22 38 20 


Em. III. sut. 11 


30. 19 20 d 3) <J 


30. e 3 28 


6D-ti 

FEBKTJ 


30. 20 9 42 ( LartQuarti 

ART. U 


D. Q. , „ 






t. 2 32 54 


tiiax- 


4. 14 17 63" d D <1 ? 


1. 5 28 33 


dS^ni 


6. 21 30 d S 41 


i. 22 60 27 


Im. II. sat y 


5. 5 7 40 dJ5 


a 8 a|^ 


III. sat. 7/ 


6. 18 28 26 d E 3 VI. 


3. 5 <^ 


^^near^ 


6. 9 2 d !l ? 


X iisSM 




7. 24 IB # New Moon, 


3. 12^ 


^^^Kr 


7. 19 53 28 Im. IV. «t. it 


' '1 


■ 


8. 12 49 Em. r^^l 


L J 


■ 


■ 
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Timet of the Planets fuusing the Meridian. 




jA«.r»ar. ^^ 


D 


Mercury. 


Venus. 


Mars. 


Jupiter. 


Saturn. 


G„^H 


«■ 


u. 


1- 


u. 


n. 


' i 






12 « 


10 53 




4 Si' 


23 i;i' 


12 40 I 






11 SI 


10 59 


6 34 


4 8 


23 6 


13 30 




10 


10 50 


11 6 


(1 25 


3 48 


31 41 


13 ID 




15 


10 33 


11 14 


G 16 


3 2S 


21 2U 


11 M 1 




20 


10 27 


11 21 


a 2 


3 6 


30 S9 


11 32 ' 




25 


10 2!) 


11 2B 


fl 53 


3 46 


20 SB 


11 13 1 


FEnBtTAllT, [^ 1 




Mercury. 


Venus. 


Mars. 


J..l.iter. 


Saturn. 


Georgian. 


D. 


11. 


H. 


H. 


H. 


n. 


B. 




1 


10 31! 


u'si 


5 30 


2 lo' 


20 10 


10 48 ' 








11 43 


5 29 


1 5B 


19 64 


10 33 




10 


10 50 


11 49 


5 17 


1 37 


1!) 35 


10 Ift . 




IS 


11 S 


11 54 


5 6 


1 IG 


11) lU 


9 56 








11 69 


4 52 


53 


18 55 


9 37 




25 


11 34 


13 2 


4 3H 


31 


18 35 


9 18 


1.1 




Mertury. 


Venus. 


Mars. 


Ju] liter. 


Salui-n. 


GeoTKisn 


II. 


H. 


H. 


K. 


11. 


n. 




1 


li 4'i 


12 i 


4 2U' 


9 


18 81 


9 6 






11 511 


12 10 


4 Hi 


23 51 


18 


8 49 




Ifl 


12 a 


12 13 


4 1 


23 39 


17 48 


a M 




15 


12 20 


12 15 


3 44 


23 7 


17 27 






20 


12 44 


12 IH 


3 28 


22 14 


17 9 


7 49 




25 


12 .18 


12 22 


3 10 


32 24 


17 61 


7 30 




SOLAR ECLIPSE OF isaa (I'L VII.) 1 


On the 29(li of November, there wUl be an eclipBe of the Sun, which wUl lie 


visible. The following are the elements, aa obtained by usdng the Solar Tab!s» 
of JU. Delambre, and the Lunar Tables of itf. Oaiiomau. 


TnietimeofEcKp.Cotijimct.ntEdin.M.Tiine, Nov. 2!1. 11 12 4M9 


Equation of Mem to Apparent time, at conjunction, - 11 3I,7U 


True time of Ecliptic conjuncUon,Jpj«irBn<(inKr, - H 31 18,7* 
Lonptude of the Sun and Moon, from true Equinox, - 240' 4(1 ID.8* 


Obliquity of the Ecliiitic, - - - - 23 37 38,118 • 


Sun'a D^linatioD south, - - - - 31 3t7 81.11 ' 


llight Asceneion, - - - - 344 65 .UBS , 


horary motion in Loniptude, - - - 2 32,19 


in lligh^t Aacension, - - 3 41,03' 


semidianieteT, .... 18 15.IS , 


horizontal purallBX, - - - - B,S3 . 


Horary decreoBe of the EquBtiou of time, - - ftflj; 


Moon's Latitude North, increasing, - - - 1 la 2ft,95 ' 
EquaWnV 'loozontd parallax, - - 11 93,M f 




lit '^neitudeattheinstantofconjunction, 3S MIJ 

for the hour which precedes. 38 V'l 

for the hour which Follows, 38 6,381 




for the hour which precedes, + 3 3li.lSl, 

, for the hour which follows, + S 25,(»r 


Angle of tl '.h the EcUplic, - - 6 30 3B.4 


Horarvmi am AeS\mHv\.YMe"B,c\B.*.we Oi\ivi., as 43,63 


_ . ^^^ 



■'■■**C#* . 



'St' 



f 
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5^ 



Moon's tnie 
Latitude. 


1 5 35,6640 
I 7 19,7246 
1 9 3,2998 
1 10 46,5268 
1 12 29,55 
1 14 12,4328 
1 15 55,1078 
1 17 37,4365 
I 19 19,2605 


J's i hour- 
ly mot. in 
Latitude. 


© <M © ©t ^ t^© t^© 

©•«Ci-N©<giicoC'^ 
©r<»OI99iOCOr«C4r}i 

^©«ooi©edco©eQoo 

^-^ « « « « ©tCI ©1 -N 




5's hour- 
ly mot. in 
Latitude. 


3 28,1200 
3 27,1505 
3 26,4580 
3 26,0425 
3 25,904 
3 25,7655 
3 25,3500 
3 24,6575 
3 23,6880 


Moon's true 
Longitude. 


245 30 8,4676 

245 49 11,4463 

246 8 14,3133 
246 27 17,1006 

246 46 19,84 

247 5 22,5476 
247 24 25,2072 

247 43 27,7871 

248 2 30,2554 


Vs 4 hour- 
ly mot. in 
Longitude. 


r*© n ^ »o t^©eo 

oct^r*©rtr*©©oo 

t^©3c^oi©ior<»© 

^os oot^r»r*t^5ciO'^ 

^09 ©1 ©1 ©1 04 C4 Oi04 04 


J's hour- 
ly mot. in 
Ijongitude. 


'^i-H©© -*'^©© 

^© t^O'^'^'^W — © 

ocoooooooccooccoco 
cooooooocssosooooo 


Sun's 
Right Ascen. 


244 50 16,820 
244 51 37,345 
244 52 57,870 
244 54 18,395 
244 55 38,92 
244 56 59,445 
244 58 19,970 

244 59 40,495 

245 1 1,020 


3 O 


246 41 15,660 
246 42 81,705 
246 43 47,760 
246 45 3,795 
246 46 19,84 
246 47 35,885 
246 48 51,930 
246 60 7,975 
246 51 24,020 


^ 3 

a a 


D. II. / // 

29. 9 24 15,500 

9 54 15,062 

10 24 14,625 

10 54 14,187 
Conj. 11 24 13,75 

11 54 13,312 

12 24 11,875 

12 54 11,437 

13 24 11,000 



s 



GQ 



09 



eo 



s 



Ol ^ 



♦3 O 



3 ii 



■s 



s 
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CalaiJatton of the Solar Eclipse of-X^tk Nov. 1826. 



^ 



Arf^mcnts of the Loi^- Kinialion! 
tude, PaniUax, and Eq- <iF Longi- 
mry molion in Luug. 



31 « 4706,4 

( 39a 2I6G 

a SW 2307 

y 14 8307 

( + » 4 (ia7M 

(_a 331 7488,6 

2/ — t 389 9633,6 

il — r 386 3»53,6 

2t_3r 377 0210,8 

2(+« 3 9036,4 

* + » 370 7613.4 

«_» 42 1799,4 

2* + » 377 3319,8 

ar— » 48 650fi,8 

t + » 362 6072 

l — m 33 9258 

2i + « 30(1 7337 

3/ — » 32 1433 

2( + . — «... 3B4 3630,6 
2( — « + *... 38 6129,4 
B{_a_.r... 3S 6716,6 
2i_» — 2* 19 2010,2 
it — ix—x 61 3609,6 

3i/ + f 36 3120,4 

2B_r 23 3707,6 

2; + 2j(— * 19 aft37,H 
3/ — 2s + * 373 0(62,4 

i + y 1» 1372 

|_j, 383 2D3B 

«_y 258 (1448,4 

? — S 363 

V-S 124 

*an<i3i + 3 

wand 2( — « 

*and ( + y 

i iinil2( — * 



ConEtanl quantities, — 9 9 



7 7537,12 

; 177,96 

3206,16 

Oi)7,6J 

69,38 



630,39 

480,85 
736,3(1 
32,11 
50,59 
25,10 
46,07 
130,78 
758,30 
146,93 

71,27 
800,65 
36,06 
43,08 
64,03 
78,13 
30,50 



21,98 
25,15 

10.01 



1161,34 

172,73 
0,16 




0,346 




2,633 


0,8 






0,093 




231,808 


0^ 


6,104 


0,tt 


0,039 






u,a 


0,381 


0,0 


7,183 


»,• 






0,124 




0,952 




0,587 





0,000 
0,337 
0,633 
0,074 
0,039 
0,607 



0,475 
0,173 



horary l'"^*-"" ■ 
'"f70S3,6Gl . 






— o,\9^ 



foUo^ 



Calculatum of the Solar Eclipse qfSQih Nov. 1896. 16S 



Armiments of the Latitude and 
norary motion in Latitude. 



// 



i/ 16 6432,7 

2« — y 382 1348,7 

^-f y 22 64 

"^—H 391 66 

2* — y 398 64 

^£— y +* 389 23 

2' —J— J 376 04 

2?—? — 2F 367 95 

Sf + z 379 83 

y — » 61 26 

127— y+« 346 43 
2f — y — * 17 84 

2<^— y— 2« 63 66 

V ^ 274 19 

y and < 

jarandi— y 

*and27 — y — * 

Constant quantities,... 
Latitude, North,... 



Equations 
of Latitude. 



1041^20 

1177,62 

2,64 

60,32 

77,63 

4,64 

67,47 

24,72 

60,61 

21,67 

56,47 

86,64 

3,77 
47,42 
9,66 
3,04 
3,12 



7 2727,64 
— 6 9302,2 



I 



1 3426,44 



Horary motion in Latitude. 



First Order. 



// 



1084,609 

26,906 

0,003 

1,479 
0,180 
0,116 
0,346 
1,499 
0,210 
0,094 
0,976 

0,347 
0,231 



1116,894 
— 666,310 



Second Ord. 



+ 649,684 



C9820 
0,0663 



2,0483 
— 2,6860 



—0,6367 



// 



649,684 X 1,16634 
—0,6367 X 1,3426 



// 



636,506 
— 0,866 



Horary motion for the hour preceding,. 
■ for the hour following,. 



636,361 
634,661 I 



Art. XXVIII. — Proceedings of the Royal Society of Edin^ 
burgh, 

Nov, 28. — XXT a general meeting of the Society the follow- 
ing OfBce-bearers were elected for the ensuing year : 

Sir Walter Scott, Bart. President. 

Vice-Presidents. 
Right Hon. Lord Chief-Baron. Lord Glenlee. 

Br T. C. Hope. Professor RusseU. 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

Junes Skene, Esq. Curator of the Museum. 

l3 



proceedings <if the Werncrian Socieft/. 
PHYSICAL CLASS. 



AtemnJer Irving, Esq. Preaidenl. 
Coo) 
Sir WaUam ArbuUinot, Barl, 
James Jardme, £sq> 
Sir WUliam Forbes, Bart 

LITERARY CLASS. 
Henry Macfcenaie, E«q. Preaiileiit. P- V- Trtler, Esq. Swretarv-. 



John Robiaon. Esq- SetreUir. 



Dr Home. 
Pru&ssoi Wallu:e. 
Dr Edwanl Turner. 



Cod: 
Sir WlUiftm HanultoD, Bait' 
Rer. DrLee. 
Right Hun. Lord Advocate. 



Sir Heniy Jardine. 
Sir John Hay, Bart. 

Dr Hibbort. 



I 



I 



Akt. XXIX.— Proceedings oft/ie tVemeriim Natural History 
Society. 

X. HIS Sodety met for the winter 1825-6 (its eighteenth ses- 
^od), on Saturday, 19th November last. 

Mr Henry Witham of Lartington, read a notice of the oc- 
currence of the common Cockle, Cardium edulc, in a living 
state, in fresh-water ditches, at Cocklesbcry in Yorkshire, at the 
distance of forty miles from the sea, and greatly ahove its pre- 
sent level. He exhibited specimens of the shells, from whicli 
be h>dt on the spot, extracted the Uving animal : these shells 
id not differ in the slightest degree from those of the cockle 
which inhabits our sandy sea-shores. The animal, however, Mr 
Witham mentioned, had somewhat less of the salt taste or fishy 
flavour than the cockles sold in our markets. 

A memoir by Mr David Don, Librarian of the Linnean So- 
oety, " On the Classification of the Genera Gnaphalium and 
Xerantliemwrn <^ Liimceus^ was next laid before the meeting. 

There was then read the first part of Mr Thomas Buchan- 
an's sketch of the comparative anatomy of the Organ of Hearing, 
containing remarks on the structure of the ear in Uie Shark tribe, 
illustrated by presrrvcd specimens. 

There waf "»«i a communication by Mr Blackaddcr, 

regarding tt a hard rock of Conglomerate in the 

midBt of ^G is near Edinburgh ; and Professor 
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JamcsoD gave an account of a Table of Colours, arranged for na- 
luraJists by the Rev<;rend Lansdown Guilding of St Vincent's, 
intended as supplemcatarj lo Mr Syme'e treatise on colours. 

3d Dec. 1823— The Secretary read Dr T. S. Trial's account, 
of the Anatomy of ibc Trumpeter-bird, Paophia crepitans. 

Dr R. E. Grant then communicated some notices of the ha- 
bits of Tritonia arborescens, particularly the power possessed 
by that molluscous animal of producing a peculiar and very 
audible sound ; and the Doctor at the same time exhibited spe- 
cimens, which had been kept alive and active for more tlian 
three weeks, in a jar filled with sea-water, the water having been 
occasionally renewed. 

Professor Jameson communictU^ed some remarks on the exist- 
ence of many mineral substances^ in v^ minute portions, in 
the ocean and in the atmosphere. 

At tlie same meeting, the following gentlemen were elected 
office-bearers of tlie Society for the following year : 

ROSEET JlMEBOH, Bsq. FTCodcHt. 
VlDIpBESIDtBTS: 

Roben Bold, Bsq. Dr Robert Grahtun. 

Sir Wiilism Jonlinc, Bstt. Rev. Oi A. Bruntoa. 



lYunrer, A, G. BlliG, Esq. Patnler, P. Symc, Esq. 

AereMry, P. Neill, Esq. Litruriaa, James Wil^m, Esq. 

Win. Drysdalc, Bhj. Dr Andrew Covcntty. 

Gilbert Innes, E^i- John Siatk, Esq. 

Dr Robert Knsi. Dr R. E. Grant. 



L, Esq. Dr John Bc^c. 



Abt. XXX. — Proceedings of tfie Northern Institution, fn- 
verneas. 

Sept 16. 1826.^AT this meeting the following gentlemen 
were elected 

HOSORABT MemBEBS. 

sir .lames Maogrigor, Knight, P. U.S. 4c. 

Dt Traill of Laverpool. 

Dz TbomM Thonuou, Frofcsior of Chemigtr; , UUTersit; of Glasgoir- 



-1 



*""■ I 



166 Scisniific Intellig£nec.^AHr(»iomy. 

Dr Ure of Che Andcraonian Institute of Glaagaw. 
Robert Jameson, Esq. Professor of Nat. Hist. Universilj' of Gdin. 
David Brewster, Esq. LL. D. &c. 
And several corresponding and ofdinary members. 
The papers read were, 

1. Original letter of Simon, Lord Fraserof Lovat. Commu- 
nicated by John Anderson, Esq, W, S. 

2. Evidence respecting a sudden commotion of LoCh Ness 
about the time of the Lisbon Earthquake in 1755. From Mrs 
Grant of Duthil. 

3. Notice of a subterranean passage lately discovered in Glen 
Shiel. By Mr Mactavish, solicitor, 

4. Remarks by the Secretary on an ancient custom-house 
seal of the conjoined burghs of Inverness and Cromarty, sup- 
posed to be of the age between Alexander II. and Robert III. 

5. A paper from Mr Frascr, Croyard, on the Boctiona lately 
made, by order of Mr Fraser of Lovat, of a vitrified fort on 
his property, laid on the table, but the reading of it postponed 
till next meeting. 



Abt. XXXI.— scientific intelligence. 

ASTKONOMr. 

1. Comets. — At a meeting of the Astronomical Society of 
London, held on the 11th November, the President took the 
opportunity of calling the attention of the members to the re- 
markable circumstance of the appearance of no fewer than^^ur 
comets during the recess, an occurrence unparalleled in the his- 
tory of astronomy. The j/irsi of these (he observed) was disco- 
vered by M. Gambart, at Marseilles, on May 19. in tlie head of 
Cassiopea. The second by M- Valz, at Nismes, on July 13, 
near x Taurt, The third by M. Pons, at Florence, on August 
9, in Auriga. Thejburth (whicli was the most interesting and 
important of the whole, sioce it had been the object of solicitude 
at every observatory, and was anxiously expected and looked af- 
ter by every astronomer) was discovered about July or Atigust 
last^ The F remarked, that this last comet (which is 

better known tf the comet ofEncke) has now made 

thirteen rcvc he last forty years ; six of which 
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have been regularly observed by astronomers. It was first seen 
in 1786 ; afterwards in 1795, 1805, 1819, and 1822, and in the 
present year. It makes a jcomplete revolution in about 1207 
days, or 3J years. 

ACous'Trcs. 

2. A Table shewing the Results of Experiments on the Ve^ 
locity of Sounds as observed by different Philosophers''^'. 



Names of Observers, 



Mersenne,' 

Florentine Philosophers, ^ 

Walker,' 

Cassini, Hujgens, &jc,* 

Flamstead ana Halley,^ 

Deiliam,* - - -I 

French Academicians,' 

Blanconi,^ 
La Condamine,' 
La Condamine, ^ « - 
T. F.May er,»» 
G. E.Muller,»« 
Epinoza and Banza,^' 
Benzenberg,** 
Araso, Mathien Prony, * * 
MoU, Van Beek, and ) 
Kuytenbrower,** j 



Time 


Country 


Length of 


Velocity of Souttd 


when 


tvfiere 


Basis in 


per Second in 


made. 


made. 


Feet. 


Feet. 




France, 




1469.88 


1600 


Italy, 


5905.8 


1184.44 


1698 


England, 


2624.8 


1305.83 




France, 


6900.50 


1151.63 




England, 


16405.0 


1141.78 


1704 I 

1705 I 


England, -| 


5249.6 
to 6502. 


1 1141.78 


1738 


France, 4 


75177.55 
& 93593.8 


1092.57 at 32' 
F. 


1740 


Italy, 


7874.0 


1043.35 


1740 


Quito, 


67401.58 


1112.25 


1744 


Cayenne, 


129366.54 


1174.59 


1778 


Germany, 


3702.40 


1105.69 


1791 


Germany, 


€530.6 


1108.97 


1794 


Chili, 


63027.94 


1168.50 


1809 


Germany, 


29765.23 


1092.67 at 32" 


1822 


France, 


61065.97 


1086.0 


1823 


Netherlands, 


5797290.76 


/ 1089.7445 at 
\ 32** F. dry air. 



"» Mersenne de Arte Ballistica, prop- 39. 

« Tentamina Experim. Acad. deL Cimento, L. B. 1738, part ii. p. 116. 

» PhiL Trans. 1698, No. 247- 

'^ Dufaamel, Hist. Acad. Beg. L ii. sect. 3. cap. ii. 

« Phil. Trans. 1708 and 1709. 

« Id, ibid. 

^ Mem. de PAcademie des Sciences, 1738 and 1739. 

* Comment. Bononienses, vol. ii. p. 365. 

* La Condamine, Introduction Historique, &c. 1751, p. 98. 
^ ° Mem. de TAcad. Boyale des Sciences, 1745, p. 488. 

> » J. T. Mayer, Praktische G6ometrie, Gottingen, 1792, b. i. p. 166. 
* « Muller, Gotting. Gelehrt. Anzeige, 1791, st. 169, et Voigts Magazin, 
■&C- b. 8. St. L p. 170. 

* ' Annales de Chimie et de Phys. t. vii. p. 93. 
^ * Gilbert's Annalen, neue Folge, b. v. p. 383. 
* '^ Connoissance des Tems, 1825, p. 361. 



• From Von IMoU's Memoir on the Velocity of Sound in PhU, Trans, for 
1824, part ii. 
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' aEOGRAFHY. 

S. Expedition to Explore the Sfiores of the Frozen Sea, and 
the North-East Coast of the Continent of' Siberia. — Baron Wran- 
gel, and Lieutenant Arjon, who were sent in 18S1 upon an ex- 
pedition to Sibeiia, the object of which was to deteimine geo- 
graphically the shores of the Frozen Sea, and the north-east of 
the vast continent of Siberia, as far ai the country of the Tschut- 
schea, returned' to Petersburg some weeks ago. M. Kyber, 
who accompanied the expedition as physician and naturahst, has 
arrived at Moscow, where he has been detained by ^ckness. 
The publication of the results of this important CKpeditioa is 
looked for with the greatest anxiety. — Leips. Lit. Zeit. No. 93. 
1826. 

4- Captain Parry'a last Voyage. — Our readers may pn> 
bably expect from us some details in regard to Capt^n Parry's 
last voyage ; but as the journals are still in the possession of the 
Admiralty, we have it not in our power to gratify them by any ' 
official and consequently accurate information. The various ac- 
counts published in the daily journals we know are tnccnrrect; 
and, therefore, cannot be recorded in this work. 

5. East Coast of West Greenland, JoTmerly tiihainted ^ 
Europeans.- — Early history informs us that a part of the east 
coast of West Greenland was colonized by Norwegians from 
Iceland. The colony appears to have been considerable, and 
to liave extended northward to Lat. 65° or 66°. Some au- 
thors, and particularly a writer in the Edinburgh Review, 
m^ntains that no such colony ever existed \ on the contrary, 
that the Norwegians lauded and colonized the West, not the 
East, coast of Old Greenland. The late observations of Scores- 
by, and the details given by Giesecko, in a memoir pub- 
lished in the memoirs of the Royal Irish Academy, demoo- 
Etrntc the futiUty of the opiniou just mentioned. Giesecke^ 
wlio spent eight years in Gi'ecniand, tells iis, he met with up- 
wards of lit^y Norwegian houses, in the fiords or firths of Suath 
and East Graoi' ""\, fragments of church-bdls, and skulls of 
the Cauca^ ;an race of man. In the language of 

the Grrenh ted many Scandinavian or Iceluidic 

wurds, used a proof that there existed a fnciuUy 
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»ur6e between both oatioiiH. Several plants fordgii to 
1 part of the Arctic Flora were met with, probably imported 
f ihe Norwegian settlers, such as the Sor(ms aucuparia. In 
Q to the destruction of the colonists, our author remarks; 
P All the ruins of" Norwe^an houses were surrounded by im- 
mense masses of rocks, probably precipitated from the summits 
of the adjacent mountfuns, and heaped together in the most 
fantastic groups. Places of desolation of this kind are fre- 
quently met with among the mountains, connected with the sea 
by waierfalls, which are precipitated with tremendous velocity 
from the rocks, covered with glaciers. I have no doubt that 
such changes, caused by the bursting of glaciers, and the subse- 
quent inundations, have produced these scenes of desolation; 
fthat perhaps the Norwegian settlers perished, and were 
led in the ruins occasioned by such destroying powers." 
6. Edinburgh Geographical and HUitorkal Atlas. — It is 
intended in this work to esliibit, by means of numerous maps, 
and four octavo volumes of letter-press, a view of the present 
e of our knowledge, in regard to the phyaeal, political, and 
isdcal geography of this globe. To ensure its wide circula- 
. the publisher annoimccs that it is to appear in monthly 
i, and to be sold at a comparatively low rale, 

CHEMISTRY. 

[7- EvsAulion of Light during CryslaMisatinn. — It is known, 
rough the experiments of M. Buchner of Mayence, that ben- 
e acid and acetate of potash emit light during their crystal- 
Berzelius, in his kitely published Annual Report of 
t Progress of Science, tells us, that Herman observed sulphat 
S cobalt to give out bght during crystallisation, and that a 
^ilar phenomenon was observed during the crystallisalion of 
lat of soda. Wiihler mentions a striking display of diis pro- 
rty he noticed in the laboratory of Berzehus, where, duriitg 
! crystallisation of sulphat of soda, light was given out for 
9 hours. Even masses of die salt taken in the hand continued 
kiBhine in the dark, and when pieces were rubbed together the 
^t became stronger. When the solution was stirred with a. 
frToA, or a glass-rod was drawn across Ihe crust of crystals 
(dcr the solution, die whole streak was luminous. 
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8. Li^ht emitted during ike Friction of Cryetals. — It is wdl 
known that maiiy crjst^lsed substances, wben rubbed U^Uter, 
or broken across, give out a light more or less iniense. Iti> 
said by Olof Wasserstrotn, in the Transactimis of the Swedish 
Academy for 175)8, that tlie phosphorescence of ihe seai iu 
noribern countries, may sometimes be owing to the small and 
very ihin needies of ice, which almost cover the surface of tibe 
Bta, being brokeil in pieces by the agitation of tlie waves, and 
thus emilling a light, whicb may assist in giving llie limu^ 
nous character to the water. He also aflirms, tliat mafses of wah 
ice, when violently struck, give out light. The following pat'l 
sage from Becquercl, on the devclt^ment of electricity hf pnw* 
sure, in the Arm. de Ckim. 22. p. 5., is of tbo same general II 
ture : — " Conadering the increased development of elect rkaly 
bodies, by the augmentation of pressure, ought we not to re&l* 
to this cause certain luminous phenomena, of which the ori^n is 
as yet unknown ? For instance, it is said, that, in the Polar 
eeas, it frequently happens that the blocks of ice which strilte 
leather evolve light. These enormous blocks arriving oOe 
against the other, with considerable motion, will be submitted to 
great pressure, and thus the two blocks be placed in two dtfi^- 
ent electric states. At the moment the compression ceases, the 
two fluids will recombine, in consequence of the conducting* 
power of the ice ; and may not the light disengaged be the re- 
sult of the combination of the electric fluids ? Iron, submitted 
to successive blows, also becomes luminous : Are not the samp 
phenomena of pressure produced here, as when two masses f^ 
ice strike together? 

9- Benzoic Acid in Grasses. — It is known that Schede d^ 
tected benzoic acid in the urine of newly bom cliildren ; audi 
that, more lately, chemists have found the same acid in lhe> 
urine of some graminivorous animals, as the cow, the horse, andj 
in that of the rhinoceros. These facts naturally load us to in-i 
quire the source of this acid iu the animal kingdom. Soiiie= 
conjecture that it is formed by the organic powers of the WI-* 
mals; whi'"-"' ■ maintain that it has been derived from with- 
out. Tb on has been in part conflrmed by tome.' 
late expe >1. He found this acid in an unamS* 
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bioed state ia those grasses which have the delightful smell of 
fresh hay, as the Anthoxanthum odoraium and Holcus odoratuSf 
two species favourite articles of food with the horse and cow. 
The benzoic acid in the urine of the newly bom child, may pos« 
flibly be derived from the milk of the mother. If the grasses 
above mentioned should be found to afford so much acid as to 
allow of its being economically extracted, they may furnish the 
arts with an expensive article heretofore imported from abroad. 

10. Formation of Metallic Copper by Water and Fire. — In 
making cement-copper in Germany, plates of solid copper are 
obtained, and also reguline copper in the fibrous, capillary, 
dentiform, reniform, and botryoid external shapes ; and in the 
smelting of some sulphurets of copper, fibrous, lamellar, and 
crystallised pure copper arc formed. 

11. Effect of Position on Crystallisation, — ^Machman, Profes- 
sor of Chemistry at Christiania, in Norway, in a memoir " on the 
Effect of the Earth's Magnetism on the separation of Silver,'' 
states, that, in the year 1817, when exhibiting, in a syphon- 
shaped glass-tube, the formation of an arbor Diana^ the tube 
having accidentally been placed in the direction of the magnetic 
meridian, he remarked that finer and longer crystals were formed 
towards the north than towards the south, and yet every thing 
was the same in both legs of the tube. The solution of ni- 
trate of silver in both legs of the tube, was in communica- 
tion, while the mercury covered only the bottom of the tube. 
The experiment was again repeated^ in presence of Hansteen, 
with two syphon-tubes, one parallel, and the other at right angles 
to the magnetic meridian. The silver began to separate in the 
tube which was placed in the north and south direction, and 
shot out into larger, more numerous, and more brilliant radia- 
tions in the leg towards the north, than in that towards the 
south. In the syphon in the east and west direction no change 
was observed until the expiry of twelve hours. Hansteen after- 
wards repeated the experiment several times, and always with 
the same result, and deduced from his experiments the foUowing 
inferences. 1 . The arbor Dianse is more strikingly developed 
when the tube is placed m the magnetic meridian, than when in 
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the casl and west direction. S. When it remains in the mad 
netic meridian, the silver-tree rises higher in the northern thai 
in the Bouthern leg. 3. The crystals are more acicular, and" 
have a higher metallic lustre, in the northern than in the south- 
ern leg of the syphon. The same esperimeni has hecn success- 
fully repeated by Dobcrciner and Schweigger, from whose 
Journal the above details are extracted. 

12. Sulphur in Ftgrtai/ca.— Sulphur, in combination with dif- 
ferent base?, occurs in wheat, barley, rye, oats, peas, beam, 
m^ze, millet, rice, and salop. Gum-arabic also contains traces 
of ammonia and sulphur. 

13. On supposed Hydrates of Sulphur. — It would appear, 
from Gomc experiments of Professor Bischof of Bonn, in c^ipo- J 
fiitjon to the statements of other chemists, that sulphur does n 
occur in the state of hydrate, when poured in a melted t 
into water, when precipitated from sulphurct of soda, or i 
cryetals of sulphur. Here Bischof makes a disdoction betwee 
water of crystallisation and water in true hydrates; the for 
parts readily from the body containing it under the < 
pressure of the atmosphere, and therefore more readily under i 
the 'air-pump i whereas the water of true hydrates doc 
escape under the air-pump, and often requires the asastance of I 
considerable heat to separate it. 

14. Vic'w of the Atomic System, for the Use of Students; by j 
E. Turner, M. D. — This interesting httle work contains a p^M 
pular and luminous view of the Atomic System, and cannot £ 

to prove acceptable, not only to the student, but also to Ihel 
general reader. 

15. lAthia in Spring- fValer. — Berzelius has detected, in the J 
Franzbad and Marienbad wnLers of Bohemia, and in the hot J 
springs of Carlsbad, carbonate of litJiia. It is probable t 
the same substance will be found in the waters of the a 
The ocean, and the atmosphere, it may be conjectured, will 1 
found to conttun minute portions of all the principal mat 
that en' lie composition of the solid mass of the'gkil 
an infc 1 on obvious geological and meteorofeu 
data, 
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B* METEOROLOGY. 

■16. Meteoric Stone. — A meteoric stone, weighing 16 pounds 
7 oiincea, fell from the air at Nanjem()y, Maryland, 10th Fe- 
bruary 1^5. It was taken from the ground about half an honr 
after its fall, was sensibly warm, and had a. sulphureous smel). 
It had a hard vitreous siu-face ; its interior was earthy, and of a 
light skte-colour ; and contained numerous hard, brown glo- 
bules of various sizes, together with small portions of iron-py- 
rites. 

17- Falling Stars. — Dr Brandes of Bresiau, and several other 
meteorologists, have for some time past been actively employed 
in making corresponding observations on falling stars. Although 
the«e remarkaltle meteors, a|)parently situate beyond the atmo- 
sphere of the Earth, at fiist sight appear to move in every pos- 
sible direction, yet, according to the observations of Dr Brandes 
and his friends, it woidd seem that the most freqiieut direction 

r opposite of that of the Earth in itu orbit. 
HYDBOGRAPHY, 

18. Remarkable Appearance in a Lake. — On the 19th July 
1834-, after a storm, the waters of a lake in the district of Lucca 
became as if soap had been dissolved in them, or lime slacked 
in them. They continued in this state the whole of the aOth of 
July ; but, on the 21st, an incredible number of fishes, of va- 
rious azes, appeared on the surface, which were buried, in order 
to prevent the occurrence of any contagious disease. — Ann. de 
CMm. et Phys. xxvii. p. 386. 



tl9. Discovery of Iodine in combination toith Silver. — 
ine was first discovered in marine plants, afterwards in mi- 
neral waters, and even in the waters of the ocean. It occurs 
also, in the various marine molluscous animals, as the Doris, Ve- 
nue, Ostrea,S:e., and even In Sponges and Gorgonia. Very lately, 
'b curious substance has been detected by Vauquelin in com- 

ion with alver, in some specimens brought from America. 

^ 20. Plalina found in Rttssia, — This mineral has been disco- 

1 in the Uralian Mountain.s, and, like the platina of Choco 

I South America, associated with fragments of greenstone. 
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The grains are rich in osmium and iridium. At Cfaoco the 
graias contain osmium, iridium, and palladium ; in ihe Brazils, 
alone, groins of palladium are found mixed with grains of plad- 
na, gold, and diamonds. 

SI. GrapJiUe. — From some late experiments, it remidns 
doubtful whether natural graphite be a pure earbon-metal, or 
really a combination of carbon and iron.— -Vide Karsten in FhU, 
Ma^aziv, vol. Isvi. p, 990. 

22. Discovery of tn^ new Minerals.— la the number for 
November of the Annals of Philosophy, there are descriptions 
of two new minerals by Mr Levy, to which he proposes giving 
the names of Herschelile and PhiUipsite, the former in honour 
of the Secretary of the lloyal Society, the latter of Mr W. 
Phillips, whose contributions to mineralogy are so extensive sntt 
valuable. — Herschelite occurs in white, translucent, and opaqne 
crystals, sometimes isolated, but generally very closely aggrega- 
ted, in a manner analogous to that in which the crystals of prdl-' 
nite are so generally met with. Tlie matrix consisted entiFcly OT 
small grains and crystals of olivine. A small quantity of the 
mineral was examined by Dr WoUaston, and found to contwi 
silex, alumina, and potash. These being also the constituents 
of felspar and araphigene, it might be hence inferred, that the 
Herschelite is only a variety of one of these minerals, Lut its 
crystallographic and other characters shew it to be different froni 
both. The form of the crystals indicates, that they are derived, 
either from a rhomboid or a six-sided prism. No cleavage could, 
be obtained. The specific gravity is 2.11. The fracture U 
conchoidal, and the substance is easily scratched by the knife. 
It was brought by Mr Herschel from Aci Realo in Sicily^— 
PkUlipsile. This substance accompanies the former, and ocoutb' 
in minute, white, translucent, and opaque crystals. In spedmens' 
from Aci Reale, these crystals are elongated, adhere closely to- 
gether, radiating from a common centre, and forming globular 
concretjons ; in specimens from Vesuvius, they are separated, and 
accompanied_with Compconite and other minerals. The form 
of these c lie same as that of harmotonie, and tlie ind- 

dence of 1 nearly the same. The hardness, how- 

ever, is nn -vage is not in the direction of the dia* 
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goiial planes, as in Harmotome, and the chemical composition 
differs, Dr Wollaston having foundlt to consist of siJex, alumina, 
potash, and lime, without the slightest trace of barytes. The 
primitive form is a right rectangular prism, or a right rhombic 
prism. 

28. Remarkable Crystals qfPleonaste. — Dr Fowler has di»- 
covered in Orange County, New York, crystals of Pleonaste, 
remarkable on account of their size, their bases measuring from 
4 to 16 inches in circumference ; they are of a blackish colour, 
and in this locality, the Doctor adds, they are never less in size 
than a bullet. In the same situation, crystals of Serpentine^ in 
form of a rhomboidal prism, were met with ; also large prismatic 
crystals of Chromate qflron^ some of them being one inch broad, 
and two inches long ; green, red, and brown crystals of Spvnel^ 
in size from a line in diameter to three quarters of an inch 
on each side of the bases. All these interesting minerals oe^ 
cur imbedded in primitive limestone. In the same district, 
crystals of Scapolite of extraordinary size are met with ; Dr 
Fowler mentions crystals upwards of ^4 inches in circumference. 

GEOLOGY. 

24. Notice regarding a Phenomenon observed in the Island 
ofMeleday in the province of Ragusa, — The Island of Meleda, 
where the occurrence that we are about to relate took place, is 
situated in the Adriatic Sea, opposite the territory of Ragusa, 
of which it forms a part. Its length is seven leagues, and its 
greatest breadth one. About the middle of the island is situa- 
ted the valley of Babinopoglie, half a league in breadth, and 
surrounded with pretty high mountains. A village of the same 
name occupies the centre of the valley. On the 20th March, at 
day break, a noise was heard for the first time at Babinopoglie, 
amilar to^the report of a cannon ; which, although it appeared to 
be the result of distant explosions, caused a sort of shaking in 
the doors and windows of the houses of the village. This noise 
was heard daily after. During the three first months, the inha- 
bitants were undecided regarding the place from whence these 
noises proceeded ; some thinking that a vessel was exerciang in 
the open sea, or in one of the ports of Dalmatia ; others that the 
Turkish Artillery were training in one of the towns of the Ot- 
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mmnn frontier. These conjectures serve to sliew, that the raj 
ports were not accompanied with any local symptoms of eartb; 
quake, or any motion of the atmosphere. The Governor of llw 
island posted people on the hdghts around Babinopoghe to dUr 
cover, if possible, the direction from which the sound came ; but 
they were unable to observe any constant direction, as the soundl 
were beard soinctitncs on one side, sometimes on another, and' 
sometimes over liead. The Governor himself went down into 
some deep and spacious caverns, that existed in the island, but 
here there reigned a perfect silence. The effect was most sensi- 
ble at Barbinopc^lie, and diminished from this point, so as lo 
be scarcely perceptible at the extremities of the island. There 
were four, ten, or even a hundred detonations in the day ; iheiv 
loudness increased to such a degree, that they might be likened 
to the reports of a gun of large caliber. They took place in all 
Reasons, at every hour of the day, whether the weather was fine 
or stormy, whether the tide was flowing or ebbing, and whether 
the sea was calm or agitated. It was in the month of August 
1823 that they became most \-iolent. No rain had fallen for 
four months ; the brooks were dried up, and tlie rivers of the 
mainland were very low. Things went on thus until the ^montli 
of February 1824. A silence of seven months then ensued; but 
the reports commenced again in September, and continued un- 
til the middle of March 18S5, although they were much weaker, 
and at greater intervals. They then ceased, but it cannot be 
known whether this silence is to be permanent. There havfl 
been intermissions of several months during the pbenomeDOD,, 
but the cessation of the noise was preceded by very loud reports^ 
and before this last cessation they became weaker and weakefi 
The reports wcie never accompanied with any luminous appeuN 
ance ; no local modiflcauon of the atmosphere was observed du- 
ring their continuance ; the barometer and electrometer n 
fested no extraordinary movement. Nor was there any 
eartliquake, although the doors and windows were shaken. Tbe 
nature of the sound indicated nothing subterraneous, but ralher 
an explosion in the surrounding atmosphere. Dr Stidll cS B» 
gusa, w "s the above details, supposes these reports lo 

have be Sy the emission of quantities of gas 

rated bi Sre, situated beneatii the Island, or com- 
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municating wiih it, whicli, on escapng, struck the air with vio- 
lence, and so produced the reports. — Biblioihe^te Universelle, 
Augttst 1835. 

25. Considerationa on Volcanoes, iy G. P. Scrope, Esq. Sec. 
Geol. Soc. — This is the most complete treatise on Tolcanoes hi- 
therto published in Britiun ; and, although we differ from the 
JnteUigent author in some of his views, we have much pleasure' 
ia recommending his work to the particular attention of the 



26. Comparative durability of Marble and Granite.— ~A frag- 
ment of a column in the ruins of Capernaum, mentioned hy 
Professor Hall, is of an extremely beautiful granular marble, 
which has all the freshness and brilliancy of a specimen re- 
cently taken from a natural quarry. It has been full proof 
i^ainst the attacks of the elements during the lapse of per- 
haps SOOO years. Although limestone is softer than granite, 
it is frequently less liable to decomposition. This remark ac- 
cords with the observations of several travellers in Egypt, Greece, 
sod Palestine. The feldspar of the granite is affected by the 
1 of air and moisture sooner than either of its other in- 
F^giredienta. " Of all natural substances used by the ancient art- 
" says Dr Clarke, " Parian marble, when without veins, and 
Sierefore free from extraneous bodies, seems to have best resist- 
: the various attacks made upon Grecian sculpture. It is 
Hjnd unaltered, when granite, and even poi'plivry, coeval as to 
their artiiicial state, have suffered decomposition/^ 

27- Geognosy of Palestine. — From the observations of Pro- 
fessor Hall, Dr Clarke, and odier naturalists, it appears, that 
Palestine is principally comjxised of secondary limestone, inter- 
mingled with trap-rocka ; and the foOowing, among other facts, 
are illustrations of the truth of this position. The country be- 
tween Jerusalem and Jaffa is of compact limestone ; the bill on 
irhicli Nazareth is built is of a grey coloured compact limestone ; 
B Field of Blood, mentioned by St Madiew, is of friable limef j 
; David's Ca\'e, mentioned in I. Samuel xxiv. appears tQ j 
ii satualed in limestone ; tlie Mount of Olives is of limestone, in 
|Rrt granular; limestone occurs in the Valley of Jefaosaphat; 
r. NO. 27. JAMCABV ISS€. h 
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the rocks around the Pcral of Stioah are of limestone ; a besidi- 
ful granular, foliated limestone or marble occurs at the Grave of 
Lazarus ; on Mount Zion, the rocks are of a conchoidal greyiab 
siliceous limestone ; Mount L.ebanou appears principally com- 
posed of limestone ; Mount Carmel is interesting, on account of 
the large balls of quartz contained in the limestone, — these balls 
have been described as petrified melons, but are merely of 
quartz in the stale of hornstone, and including layers of calce- 
dony, and crystals of quartz ; all the rocks around Jerusalem are 
of compact limestoue, and the numerous tombs in the neighbour- 
hood of that city are hewn in hard, compact limestone ; Mcmnt 
Tabor, Beiliel, Caprnaum, also afforded specimens of limestone 
to the American missionary, the Reverend Pliny Fisk, to whom 
Professor Hall was indebted for the collection from the Holy 
Land, which he has described in the Number of Silliman's Ame- 
rican Journal of Sciences and Arts for Jime 18S5. 

BOTANY. 

28. Rhizomorpkous plants in Mines. — It appears from ob- 
servations lately made in Germany, that rbizomorphous pltrnts 
grow in the most delicate fissures in coal and rocks of the oooU 
formation, at a considerable distance from the walls of the sub- 
terranean galleries, some hundred feet below the surface, and 
in places where both water and air can occur only in the mi- 
nutest quantities. In these fissures the plants lose the roimd- 
ish form they have when encrusting the wails and pillars of the 
mine, becoming flat, and like the finest paper. The growingol' 
these plants ia situations almost without air, and without water, 
recalls to our attention the chronicled relations of toads, lizards, 
and other animals found in solid rocks. More of this on od- 
olher occasion. 

29. lAimmovs appeai-ance in Mines. — In a former Nimiber 
of this Journal, we gave aabort account of luminous plants, par- 
ticularly of the Rhizomorpba. The following notice on the 
luminosity of the Rhizomorpha, is recorded by the coundllor d 
mines, Erd"""'' 'i the 1st number of the 14th vol. of Schweig- 
get's Jou' ipearances mentioned were seen on vist- 

ing one a ne^r Dresden. " I saw the lumioous 

plants hei beauty ; the impres^on produced by 
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Ibis spectacle I Bhall never forget. It appeared OD descending 
Oito the mine, as it" we were entering an enchanted castle ; the 
iiundance of' these plants was so great, that the roofs, walls, and 
]BUars, were entirely coveretl with them, snd the beauliful ligbt 
ley cast around almost dazzled the eye. The light they give 
rut is like faint moonshine, so that two persons near to each 
ather could readily distinguish the outline of their bodies. The 
li^it appears to be most considerable when the temperature of 
a mines is comparatively high." 

80. Jtare Scottish Plants. — In a walk through the island of 
Bkye, the west of Ross-shire, and Sutherland, to Caithness, in 
ftugitst last, Dr Graham and Mr John Home ascertained the flA^ 
Ibwing new stations for some rare Scotch plants. Apargia I%i 
fttxicj, Arabis h'lspida glabrous variety, Luzula arcnata, Atra lee- 
^ga4a vivipaia, Cerastium latifolitim, on disjointed quartz rock, 
Bear the summit of Fonnlven, a mountain about 3000 feet high, 
lop of Locli Inchard in Sutherland i the last also on Ben-Hope, 
a micaceous rock. Salix sttiartiana, Carex capillaris, Serratxt- 
I alpina, Arabia JtUtpida hairy variety, on micaceous rocks of 
^^_len-Hope. The Arabis hispida is abundant on Fonniren as 
%ell as Bcii-na-Callich, in Skye ; growing, not on damp spots 
laear the ades of rivulets, as has been stated, but always among 
flry loose sloncs, at or near tlie summits. The species is by far 
Itaost frequently smooth, no hairy specimen but one, picked on 
[i-Hope, having been seen. It is said to be frequently hairy in 
Hull. Carex Umosa, Batcall Moss, between Loch Inchard and 
t5Id Shore. Carex pulla, shore south of eastern extremity of 
^Crinan Canal, and Coruinik, top of Loch Scavaig, Skye. Ma- 
'laxiB pahidosa, side of a stream leading from Ben-na-Callich to 
IxKh Slappeu in Skye, about one-fourth of the way up the 
Bountain ; in considerable quantity in one small spot. Stacbyt 
mmbigtia, abundant near Aird, and at Uig, in Skye. Betula 
, low moor between Ben-Hope and Tongue, and at the 
Hfeot of Ben-Loyai. Aspidium dHatalum, a remarkable va- 
rxiety, with long straggling alternate pinnte, Ben-Loyal, to- 
wards Tongue. Swbularia aquatica, m Sword Loch, near the 
»fines of Sutherland and Ross-shire, and in the river Kerry, at 
iKerrysdale, Gaieloch ; in this last situation, it had been previous- 
ly wen by Dr Woodforde. Orobamhe rubra, near the Spar 
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Cafe, Loch SUppeti, and on the shore at Stcncha]), Skye. ThrtP 
plant was, this autumn (18S5), for the lirst time in Englandj 
tbund by Dr Woodforde at the Devirs Frying-pan, Cornwall. 
CirceBa lutetiana, Tobermoiry, island of Mull. This is the 
plant of the Flora Britannica, and quite different from the com- 
mon luxuriant varieties of Circtea alpina, whether it be specifi- 
cally distinct or not. Primula Scot'tea, in great abundance 
around Westfield, near Thurso. Scittellaria gakriculala grows 
in abundance on many parts of the West Coast, on heaps of dry 
gravel above the high-water mark, and even on a dry stone 
wall south of the eastern entrance to the Crinan Canal. Vero- 
nica officinalis Tar. rigtda, cliffs by the shore, near Portree, 
Skye. Till specimens in flower can be obtained, this may be 
considered a variety of V. officinalis, though there is much rea- 
son to believe it distinct. Leaves lanceolate, sharply, rather 
deeply, and sometimes twice toothed, shining, and very thick 
and rigid. Stems many, prostrate, rooting, nearly devoid of 
hairs ; common flower-stalks covered with yellow pubescence ; 
spike crowded ; capsules more wedge-shaped, and less notched 
than in V. qffkinalis ; slightly hairy. These plants are disdn- 
guished from V. Allionii by the shape of their leaves, and the 
depth of thcj serratures ; and they are more rigid than any fo- 
reign specimens which Dr Graham has seen, — R. G. 

31. Rare Native PUinti found in Perthshire. — Mr Da^'id 
Bishop, a meritorious practical gardener, and keen botanist, has, 
during the past summer, delected four rare plants in Pcrthshirft 
— 1. Pyrola uniflora. — This was iijrmerly known only as a na- 
tive of a fir-wood near Brodie in Nairnshire; and having 
disappeared there, owing to the cutting down of the tim- 
ber, was regarded as estioct in Britain. At the Perthshire ha- 
bitat now observed by Mr Bishop, we understand it occurs in 
considerable abundance. — 2. Lotvs minor. This he has found 
in two stations ; one near Perth, and the other 30 miles to the 
westward. L. minor (like L. mqpr), has by some been regard- 
ed as only a marked variety of L. comitulatus ; but Mr Bishop 
considers bolK-"" * and minor to be specifically different from 
comiadaiiu- ks, " L. cornictdtitus is never found in 

flower alter f September ; while L. minor conti- 

nues in flow* of the month, and has at the 
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9 great niimbor of aewly formed flowers, which do not come 
fbrvrard, but fa!! off. The seeds of L. comiculatus are brown 
^^ md spotted with dark spots ; tliusc of L. mhtor brown without 
JBpots; those of L. major greenish white, and without spots. The 
5 straggling hairs upon the teeth of the calt/x in L. mayor 
d comiadatui are wanting in L. minor. In the barest moors, 
ie stems of L. comiculatus creep immediately below the sur- 
e for half their length or more, sometimes taking root ; these 
tems can always be traced to the parent root, which descends 
ierpendicularly into the earth : the stems of L. mvnor rest upon 
e surface of the earth. The strong stems of £. major growrather 
erect, and its root is creeping, white, and tinged with red at the 
joints. The slandard or vexillum of the flower in L. minor is 
romider than in either of the others ; that of L. mc0or is most 
jliptical ; the calyx of L. jnitior is more acuminate towards its 
, than in major or corniculaiua. There are marked difle- 
■rences iu the taste of these diSerent plants, especially in the 
toots ; the roots of L. comiculatus are sweet and pleasant : 
:|bose of L. myor feel astringent, hke so much oak-bark in the 
pouth : those of L. minor, are rather viscous and astringent, 
lod not at all pleasant.'^ This^ last plant seems nearly atUed lo 
r. ienuiasimus of Sir J, E. Smith's English Flora. — 3. Potamo- 
[rfon compreasum. — This rare species of pond-weed grows in a 
mall loch, in perfectly still water, quite erect, and generally 
x>ut two feet high. — 4. Jxplenium aUemi/blium. This was ori- 
ipnally observed by the lale distinguished Mr Dickson of Covent 
i$rarden, growing on " sunny rocks two miles ii-om Kelso," and 
tK> Other botanist had ever gathered it : from an observation in 
Dr HookeFs Flora Scotica, that " in Switzerland it Is quite an 
lUpine species," it appears that Mr Dickson's accuracy was rather, 
Questioned ; but it is now placed beyond a doubt, 
I S&- Ledum palvstre and Papaver nudicaule. — Our botanica] 
scs will be not a little surprised to learn, that these plants, 
litherto considered as peculiar almost to the Arctic Regions, 
K>w fall to be added to the British Flora, The credit of their 
xjvery is due to Sir Charles Giesecke, who, in esamining the> 
ip'meralogy of the numerous small islands on the West Coast of 
[[eland, was delighted lo meet with two old vegetable friends 
irhose ac<]uaintancc he bad made in Greenland, growing oa the 
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h^h ImUs of the remote island of Aclilin ; llie Ledum pahutrt 

tnquaiilitiestogetbcT, in elevated marsliy grounds ; the Papaver 

mtdicmuk scattered in single plants, amof^ roclty glena in tfae 

liills. 

83. Chara aspera. — Mr Cliarles Clouston of Stromness Manse, 
Orkney, an asaduous cultivator of botanical science, has lateljr 
added Chara aspcra, Willd. to the Flora of Great Brilmn. We 
have compared Mr Clouston's plant with authentic aperamens 
received from Professor Agardh, and consider it as a well esta- 
blished species. The genus, it may be observed, is deserving of 
peculiar attention, on account of the very opposite opinionG en- 
tertained of its affinities, Sir James Edwaid Smith continues to 
place it among the Phaenoganious plants, in the first class of the 
Linnean system. Dr Hooker places it in Cryptogamia, between 
the Jlgcc and Hepaticw. Agardh, in his recently publisbed 
Systema Algarum, conaders it as belonging to the true J^ttt 
and places it between the genera Bulbochale and Ceramtum. 
The latter author has divided the species into two genera, JVi. 
teSa and Cfiara. In conclusion, we may notice, that Ur Hooker 
mentions, in bis Flora Scotica, that M. Lcman is of opinion the 
Charge are allied to tlie " Onagrariit and Salicarlte, and pro- 
poses, that the genus Chara should constitute a new family of 
Dicotyledons; under the name of Eleodca.'" M. L,emaa draws 
his conclusions from his examinations of the nvcule, in the fas* 
al state.— ^. K- G. 



34- Sphinx Atropos. — Mr Donovan, in his " British Insects," 
remarks, that this is nowhere common, and is rare in England ; 
and adds, that he once met with the larva of full size, but it 
died. We may mention, as evincing the peculiar warmth and 
dryness of the past summer season in this part of Scotland, that 
the larvse of this large sphinx appeared pretty common in the 
country around Edinburgh, during the month of August. They 
were generally found in potato fields, and feeding on the leaves 
of the potaf " The great size of the caterpillars, whid 

were from inches in length, and of proportional 

thickness, 1 ted the notice of the country people, 
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k1 in flome cases excited iu> jitLle alarm. It may be added, 

at few epedmens of the perfect moth have since been seen : it 

tbercfure probable, thut, owing to the occurreiioe of a good 

deal of net weather in September, most of tlie \vr\-x bad pc> 

vished. 

35. An appearance seen on the Surface of the living Cortd- 
a qfjtcina^i. — When a smalt living branch of the corallina 
iffiamlis is placed under the microscope with sea-water, we ob- 
erve the rounded extremity of each of the last digitations Opt 
With a thin layer of a soft transparent colourless matter ; this 
IraDSparent covering is spread completely over the free ends of 
dl the branches, is thickest in the centre, and tapers gradually 
9 the ades, where no trace of it is seen ; on the surface of this 
inatter we can distinguish very minute tubercles or papillae, Hke- 
e transparent, but which do not appear to have any motion. 
t have not observed this on any other part of the coralline ; and 
iB tl appears to have escaped notice, and may possibly have some 
tonnection with the mode of growth of a substance whose nn- 
Ure is stiH perfectly unknown, I have thought it worthy of being 
esled to the attention of Boologisls.. — Dr Grant. 



36. On the Spicula of the Spo^i^UaJriabiUs, Lamarck. — In 
he forms and combinations of the ultimate spicula, in their ar- 
ingement into groups, and in the dispo^tion of these groups 
nund the pores, canals, and fecal orifices of the sponge, we ob- 
irve the same inexplicable uniformity of design in each of the 
lifferent species, which is displayed in their outward forms, and 
n the disposition of their individual parts. This unity of plan 
t equally discernible in the structure of the SpongillajTiabilis, 
\fhich we have shewn in a separate memoir to bear the closest 
esemblance to that of the true sponge. There occurs but one 
n of spiculum in this species of spongilla ; it is simple, curved, 
^Undrical, and acutely pointed at both ends -, like most of the 
mai^Qe spicula, and the axes of many supposed keratophytes, it 
bounds with silica, and scratches glass, both in its natural and 
iJdned state. Viewed through the microscope in its natural 
tate it appears transparent, solid, and homogeneous throughout, 
lut OD being kept for a minute or two at a red heat, it loses its 
rency and symmetrical form : It becomes distended like a 
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bottlu in some part of its course, generally in the middle, some- 
times near one end, and bursts without any audible decrepit^ 
tion. In tlieir white, opaque, calcined state, nitric acid, vio^ar, 
or muriatic acid, produce no more effect on them than pure w»^ 
ter. It 13 staled by Lamouroux that ihe burnt ashes of the 
spon^lla abound so much with lime, that sometimes more than 
half of their weight is composed of that eartj; * ; he has not men- 
tioned, however, the species in which he met with this appear- 
ance, and may pos»bly have been deceived by portions of shells 
in its substance, or by small fragments of the calcareous rocks 
on which the animal grew. When the spicula are examined 
through the microscope after this exposure to heat, we distinctly 
perceive a shut cavity within them, extending from the one pcnnt 
to the other; and on the inflated part of each spiculum we ob- 
serve a ragged opening, as if a portion had been driven out by 
the expansion of some contained fluid. In those spicula whictl 
had suffered little change of form by their incandescence, I have 
never failed to observe the same cavity within, extending from 
one end to the other, and a distinct open rent on their side, hy 
which the contained matter has escaped before the usual globu- 
lar distension had taken place. From the constancy of the fonn J 
of this spicidum, in every vaiiety of Sporigilla JriabilU I have J 
met with in Lochend, whether lobed, branched, flat, or globa- J 
lar, grey coloured, or green, young, or old, I am convinced that . 
it will afford an equally useful and scientiflc character for tbe 
discrinii nation of this animal, as that afforded by the spicula of . 
the marine sponge, and ought, in like manner, to have u pWe , 
in the dcflnition of the apedes. This interesting character in the 
marine sponges has been neglected by Lamarck, and only paN 
tially adopted by Dbnati, Ellis, Gmelin, Montagu and Lamou- 
roux. Although the spiculum above described occurs uncom- . 
bined with any other form in this fresh-water species, and pos- ■ 
sesses nearly the simplest possible form, we almost always oB- ■ 
serve in the marine sponges a combination of more than one pri- t 
mitive form in the same individual ; and these forms often vety 
complicated, as in the tri-radiate and quadri-radiate spicula. The 
form of a siu^ "i.-ulum may be sufficient to distinguish the 

■rolyp. 1616, a-Giihydab'a. , 
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few koown species of fresh-water sponge ; but llie form of one 
spiculum only, in the oiarine spcues, is of no value in character- 
ising them, from the important drcumstance of the same form 
not unfrequently occurring in different species. Thus the tri-ra- 
diatc sptculum of the Spongia compreasa will not suffice alone 
to distinguish that species from the Spotigia botrj/oidea, since 
Ellis, Gmehn, Montagu, and Lamoiirous, have descrihed and 
delineated the same form of spiculum as occurring in the latter 
^Ebecies ; but when we combine the compound tri-radiate spicu- 
^Bm of the Spongia compressa along with its only other simple, 
^Hirate, bent spiculum, we establish a scientific and permanent 
^B^racter, which will distinguish it from every existing species. 
^^BieBe views, regarding the marine spicule, I had occasion, laat 
■niter, to illustrate in the Wernerian Society, and have since 
had an opportunity of extending theni only to one species of the 
fresh-water sponge. Should the anomalous circuoislanee occur, 
f the same curved simple spiculum appearing in different spe- 
B of spongilla, uncomhined with any other form of spiculum, 
specific difference must he sought for in the next, character, 
inted out by Mr EUia in the Spoiigia urens, in the mode of 
^angement of the spicula in the groups ; and this character in 
i Spongilla Ji-iabiiis consists in a remarkable parallelism of 
e Bpicula composing all the longitudinal fasciculi. The spi- 
1a of this animal an? about half a line in length, and so slen- 
i- as to be almo&t invisible to the naked eye ; they have a shiu- 
^ vitreous lustre, and apj>car like the finest filaments uf grey 
Suble asbestus ; they do not appear to grow after they are once 
nned ; for, when the ovum has newly fixed itself, and begun 
spread on a watch-glass, I have constantly observed, that the 
icula make their appearance in the transparent film of their 
II size, and witli their symmetry complete ; their lustre is not 
mished by remaining in nitric or muriatic acids ; aitliough tlie 
um is nourished only with rain-water, it continues to secrete 
He shut, flexible, sihceous lubes. — Dr Grant. 
S7- Sounds produced under water by the Tritonia arborea- 
\3. — About a month ago I happened to place together, in a 
ystal jar filled with sea-water, some small species of Doris, 
■dmensof the minute 'I'rilunia coronaia, Eolia peregrina, and 
[> of the Tritonia arborescem, and my attention was soon af- 
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ter excited by Relinking sound proceeding from the vesad. On, 
separating these naked gasteropoda into different vessels, I olhi 
served that the sounds were produced by the l^ritotiia arbonu^ 
ceftles, and by them ouly. The sounds they produce, when ia, 
a glass vessel, resemble very much the clink of a steel-wire oq, 
the EJde of the jar, one stroke only being given at a time, audi 
repeated at intervals of a minute or two ; when placed in a large 
basin of water the sound is mucii obscured, and is like that of 
a watch, one stroke being repeated as before at intervals. Tht 
sound is longest and oftenest repeated wlien the Tritonue sn 
lively and moving about, and is not heard wiieii they are cold and 
without any motion ; in the dark I have not observed sny lifi^ 
emitted at the time of the stroke ; no globule of air escapes to the 
surface of the water, nor is any ripple produced on the sui£ioc 
at the instant of the stroke ; the sound, when in a glass-vessd, ii 
mellow and distinct. I have kept these 7'riionia alive on my 
writing table for a month, by renewing their water every othec 
day, and giving them occasionally fresh branches of ibeSertularia 
dickotoma, which they are very fond of creeping upon, and bwa 
which they seem to derive nourishment, by constantly equee^iu 
its tender ramificaUons between their two teeth ; and during the 
whole period of their confinement, they have continued to pr» 
duce the sounds, with very Utile diminution of their ori^nal in* 
tensity. In a still apartment they are audible at the distance cf 
twelve feet ; they have been heard by several friends, and by the 
Prmdent and a few of the members of the Wernerian Society. 
The sounds obviously proceed from the mouth of the animal; 
and at the infant of the stroke we observe the lips suddenly ae- 
parate, as if to allow the water to rush into a small vacuum form- 
ed within. As these animals are hermaphrodites, requiring mu- 
tual impregnation, the sounds may possibly be a means of coin- 
munication between them ; or if they be of an electric natUK) 
they may be a means of defening from foreign enemies, one cf 
the most delicate, defenceless, and beautiful gaslerophods t&at 
inhabit the deep. — Dr Grant. 

38. Pesiai 'veus, a new apecies. — It haring been suggest- 
ed, in ha the number of the Annals of Pbilosopliy 
for Nove the Pecten niveus, described in v^, xiii. 
p, 166. Q ical Journal, is perhaps a mwe wariet; 
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of P. islandiats, I judge it expedient lo institute a compariscm 
between ihe two species, after the manner in which I have con- 
pared P. niveut with P. varius, the onh/ species to which it ap- 
proaches in its characters. P. iilandicua has from 70 to 100 of 
more ■ ribs ; P. nivetis has invariably 46 -f- ; in tbejbrmer, the 
ribs are very irregularly grouped, from 2 to 6 being crowded 
together, with smaller ones intervening, but without any r^u^ 
larity ; in the latter, they are beautifully regular ; in P. iilandu 
cua, they are marked with very numerous, delicate, erect lamina:, 
or scales, without any appearance of echinations; in P. iiivena, 
they are compact and snioolli, with scattered echinations toward 
(he margin of the shells ; P. islaiidkus is a tolerably thick shell, 
of a pale reddisli colour, with concentric circles of a deeper tint ; 
P. niveus is a very thin shell, of a pure while colour: P. islan. 
diats has a margin singularly irregular in its teeth, recalling the 
idea of that sort of leaf which is termed _/bZiiiJ7i crispatum ; P. 
niveus has its marginal teeth as regular as those of a cockle. 
If, after this, P. islandkus and P. niveus should be considered 
identical, then assuredly, P. maximua and P. jacobceus are so 
alao ; and scarcely any two species of a genus can be named, that 
must not, on the same grounds, be mere varieties. I now sub. 
jmn the distinctive characters of the tliree species. — P. islandu 
CU3, testa suborbiculari rubcnle, fasciis concentricis saturation- 
bus, radits circUer 100 varie aggregatis rotundatis lamellulis den- 
gossimia scabriusculis. P. niveus, testa orbiculari, fragili can- 
ida, radiis 1() subcompressis rotundatis sparsim breviter tenui- 
rque echinatis. P. varum, testa orbiculato-oblonga, colore va- 
; radiis 3S, obsolete squamosis, subcompressis, rotundato-pl». 
i, sparsim crasse echinatis. — W. M'G. 
fSS. Bails in the Stomach of Fisfies.-~A. globular substance is 
i on the shores of the Mediterranean, which has much re- 
mblance to the balls of hair formed in the stomach of oxen, 
WtB, and some wild animals, but which appears to be produced 
a agglomeration of the leaves of zosiera marina in the sto- 

* la s specimen in the Museum of the Dnivcnity of Edinburgh, the number li 
a very perfect apeciniea beloagiiig lo W. Niwl, Esq. Edinburgh, IhenuOk 
«. 
' +ThMiitOMyin3!si)ecimens. 
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■nacli of certain fishes. The people use them in niaay places a 
ihe coasts of Spain for keeping fire alive in the house. Be£M^ 
putting out the jire, which they may have been using for domes^ 
lie purposes, they kindle one of these bahs by applying it lo.a 
piece of burning coal, and then deposit it in a cornt^r uf the chiiOi 
ney. The fire spreads very bIowIv, so as not to eonsume thf 
ball within less than twenty-four hours, by which means a ligltt 
may be obtained at any time. — Bullet. Univem. Avguat 18S5. 
40. East Indian Uniw>-n.~—ll having heen asserted by tht 
Bholeas, that an animal, called by them the Ckirsee, was thtf 
Unicom, and the horns which they produced proving that tfa^' 
spoke of no ima^nary creature, exertions were made, we 
told in the Calcutta Oriental Magazine, to procure a speciinak 
of tlic animal in question. Accordingly, the akin of one was 
to the resident at Ata^nandra, with the horns attached, shewti^; 
the animal to be no unicorn, but an antelope, of a species sfk 
parently new. There was no possibility of procuring it alive, aft 
it frequents the most inaccessible part of the snowy moiuitaiii%i 
among the haunts of the musk deer, and Is exceedingly vigilant 
and easily alarmed. It is alleged, that although the animal pro- 
duced has two horns, yet, that some individuals of the 
have only one horn. The dimensions, so far as they could to. 
taken from a shrivelled skin, were as follows : Total Icngdt S' 
feet 8 inches; length of body 4 feet 2 inches ; length of head 10| 
inches; length of horns 2 feet 1^ inches ; tail 8 inches ; ears ij. 
inches. The colour is bluish grey, inclining to red, esjiedally 
on the back ; the hair, about an inch long, and resembling 
structure that of the musk, with a mixture of very soft wool 
lying close to the skin. The forehead is nearly black, as weJl 
as the legs; the belly while; the snout whitish; the horttsare 
placed very neai' each other, on the back of the head, and tntfkr 
ed with annular prominences, which aic most conspicuous on 
Upper side of the horn. The animal here imperfectly describal|^ 
if a distinct species, will furnish an interesting additioD to tbft- 
very extensive family of antelopes ; but, as Cuvier remarks, it is. 
surprising '-^- ' 'nen still persisting to search lor what the esta- 
blished la <: nature demonstrate to be a physical iiO-. 
possibiht) uminaling animal, with a single horn 
placed up itnre. That the Chirsec should occt- 
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dioilaUy have only one horn, we can very readily believe, be- 
cause such an occurrence is not uncommon among antelopes, but 
it is not natural, being merely the effect of accident ; and as the 
horns of this species are described as being very close upon each 
other, the loss of one of them might easily induce an ignorant 
person, who had seen or procured an animal so mutilated, t* 
imagine it a true unicorn. 

41. Cmise of the Red Colour of Lake Moral. — Professor 
l)e Candolle of Geneva lately read to iho Helvetic Society of 
Natural Science, a memoir upon the botanical nature of a red- 
dish substance which was observed upon the surface of the lake 
of Morat last spring, and which has attracted the attention of 
the botanists and chemists of Geneva. This substajice made its 
appearance in calm weather, and was disposed in large zones 
upon the edges of the lake, eiipecially alwut the reeds. In the 
different parcels sent from Moral, there were found two distinct 
substances ; \st, A greenish fetid substance, leaving when it depb- 
»ted the upper part of the water tinged with a red colour ; 2(7^, 
A lamellar substance in irregularshrcds, of a soft and spongy con- 
sStence. The first of these substances, viewed through a power- 
ful microscope, and minutely observed by MM. Vaucher, De 
Candolle and I'revosl, had all the app^rance of an oscillatoria. 
The observei-s even distinctly perceived t])e motion of this zoo- 
phyte, and tlie spcraes to which it appeared to come nearest is 
the Oscillatoria sul)fusca of Vaucher. Compared with this lat- 
ter, however, which M. Vaucher had himseli taken at the edge 
of the Rhone, it presented sufficiently distiuctive characters to 
constitute a new species. M. De Candolle ha^ named it O. pur- 
purea. The other substance submitted in the same manner to 
the microscope, presented no traces of organization, and no dis- 
tinct idea could be formed of its nature. Whether it be a zoo- 
phyte of the same family as the last, or merely the remains of 
aquatic jilants, it is impossible to decide, without a careful exa- 
mination of it in the spot in which it occurs. The phenomenon 
which has given rise to these inquiries does not seem pecuhar to 
the lake of Morat, but is equally observed in other lakes in Swit- 
zerland ; and, it is said, that the fishermen have sometimes ob- 
served it at the upper part of the lake of Geneva. A warm and 
dxy season, together with a low state of the water, are the cir- 
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cumstances moat favourable to the development of the m^Hada 
of oscillatorite which redden the waters. Haller, and a. preoed< 
ing author, have already mentioned a conferva, which they dis- 
tinguish by the same character, and which is perhaps identical 
with the oRcillatoria of which we are speaking. M. CoUadon of' 
Geneva read a memoir, containing the results obtained from the 
chemical analysis of this substance. It was conducted by MM. 
Colladon, Peschier and Macaire, and agrees with the microsco. 
pical observations of MM. De Caiidolle, Vaucher and Prevoit, 
in shewing that the substance in question is an oscillatoria. 
This analysis has discovered the following materials in its com- 
position. \&t, A red colouring matter, partly soluble in alcohol, 
a/, Chlorophylle. M, Gelatine hi conaderable quantity. 4M, 
Albumen, tlh. Some earthy and alkaline salts, and a little ox- 
ide of iron. These results confu'm the opinion of some natura- 
lists respecting the products of animal nature which are met with 
in a great number of mineral waters, and give support to the ob- 
servations made by Vauquelin, upon the green substance of the 
waters of Vichy, in which he found a substance that bad much 
resemblance to albumen. — Bibliotkcque Unlvers. August 1836- 

rOSSIL ZOOLOGY. 

42. Discovery of the Aitaphtherium commune in ike Isle of 
Wight. — The identity of the fresh-water formations of the Isle of 
Wight, with those in the vicinity of Paris, has been clearly esta- 
blislied, since the publication of Mr Webster's excellent 
on the former ; and this conclusion has rested upon the 
larity of the remains of fresh water mollusca and vegetables which 
these respective formations contain, and on the correspondeoof 
in their substance, and their relative [xisition to other strata of 
marine origin, quite sufficient to place the con tern poraneoui 
position of these remarkable strata out of doubt. There still 
mained a point, however, on which evidence seemed deanMsj 
inabmucb as the remains of die large quadrupeds which 
in the basin of Paris, had not been ascertained to exist in 
land. T' ' Vleratum has been in some measure supplied, bjf 
Protest * having lately discovered in the ocJIectkn 

* il i Tulosophy for November 16?o. 
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of Mr Thomas Allan ol' Edinburgh, a tootb, wliidi the latter 
gentleman had himself found several years ago in the quarries of 
Binstead, in the Isle of Wight, and which, with the assistance of 
Mr Pentland, has been ascertained tu be a molar tooth of the 
lover jaw of the Anaplotherium commune. 

43. Petrifiid Futhes.—Ur Sinclair of Ulbster, M. P. lately 
transmilted to Professor Jameson, for the College Museum, a 
collection of petrified fishes, found by him in the old red sand- 
stone formation in the neighbourhood of Thurso; and the mina^ 
ter of South Ronaldsbay, one of the Orkneys, lately deposited* 
in the College Museum specimens of the same descriptioni' 
collected by himself in the old red sandstone of that island.' 
These dshes are found in the variety of sandstone flag nowr W 
extensively imported into Edinburgh from Caithness, and which 
we Grst pointed out to the attention of builders and others many 
years ago. 

K. ANTHUOFOLOGY. 

^F 44. On the cmises (?f Bronclwcele. — The enlargement of the 
Biyroid gland, called by medical men Bronchoeele> and common, 
ly known in England by the name of Derbyshire Neck, and in 
France by that of Goitre, is an endemical disease, or one that 
takes place only in certain districts. It is a complaint that oc- 
curs very frequently in Nottingham, and tlie surrounding coun- 
try. The disease is to be met with, I believe, throughout Der. 
byshire, but in some places more commonly than in others. X 
was lately told, that there are not fewer than a hundred women 
in the village of Cromford, near Matlock, who labour under 
bronchocele of a large size. As to the cause of this diseaie* 
there are various opinions : the vulgar one here ascribes the dis- 
e to the hardness of the water, and, as far as I have had an 
JTtonity of inquiring, the same opinion obtains in Derby- 
This popular notion certainly receives conflroiation from 
tie circumstance, that Bronchocele is more frequently to be n 
with, and of a larger size, wheie the water in common use is Tery 
hard, than when it is of a softer quality. The water with which 
Hdie inhabitants of Nottingham are chiefly supplied, is from the 
^HKer Leen, that runs close to the town, and well-water. The 
^BLeen is chiefiy surface water, and is forced by an engine into a 
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rp»r\'oir, from which it is convoyed in leaden pipes to the greater^ 
part of the (own, and is certainly a soft water, and answers v»yi 
well for washing, and all other domestic purposes. The weU- 
water is more or less hard ; the softest is brought from Sion Hill 
and New Radford water-works, in carts, to supply the inbalnJ 
tants of those parts of the town that are not furnished with water 
by pipes from the reservoir- The well- water in the town is very 
hard, and unfit for domestic purposes, although many persona,' 
I know, use it for drinking, brewing, and making tea, in prefer- 
ence to the river-water. Well-water is also very muuli employed' 
by the inhabitants of the country round Nottingham, and some of 
the wells are very deep, particularly in the coal district, wh«e 
they arc often drained of their water by sinking deep shafts Xo. 
get the coal. A respectable surgeon, who practises in the coal 
district, informs nie, that bronchocele is more common now tlian 
it was in his younger days, and he ascribes it to the wells h&a^ 
sunk deeper than formerly, from the circumstance mentioned 
above. In certain districts of the Alps, bronchocele occurs » 
frequently and so generally, that it appears to be both hereditary 
and endemial ; by some, the disease lias been ascribed to elevated 
situation and low temperature ; by others, to the use of snuw oc 
ice-water. If elevated situation and low temperature bad any 
sliare in the protluctinn of tlie disease, we ought to meet with i)^ 
every day in Sweden, Norway, and the Highlands of Scot- 
land ; but, BO far from this being the case, the fact is, that die 
disease is unknown in those countries except by name. The 
late Dr Reeve of Norwich, who had travelled in Switzcf^ 
land, and was familiar with bronchocele, obser\'es, " with re* 
gard to the alleged causes of goitre, the general opinion of lu 
being endemial in mountiunous countries is of no value, bocause 
the disease is rare in Scotland, and very common in the county 
of Norfolk." That bi-onchocele is occasioned by something In 
the river or well water, used by [lersons residing in the distiwt 
where the disease is endemic, and not by snow or ice-water, is, 
I tliink, proved beyond a doubt, by the following facts, record- 
companied the late arduous exp& 
■ Regions, under the commatul of 
Royal Navy. He says, " broach^)* 
■ disorder at Edmonstone. t examio* 
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ed several of the individuals afQictcd wiih it, and endeavoured 
to obtain every information on the subject from the most authen- 
Uc sources. The fullowiug iacts may be depended upon : The 
disorder attacks those only who drink from the lealer of the river. 
It is indeed in its worst state, confined almost entirely to the half- 
breed of women and children who reside constantly at the fort, 
and make use of river-water, drawn in winter, through a hole 
made in the ice. The men, from being often from home, on 
journeys through the piain, where their diink is melted snow, are 
less affected : and if any of them exhibit, during the winter, 
senile incipient symptoms of the complaint, tlie annual summer 
voyage to the sea^oast generally effects a cure. The natives, 
who confine themselves to snow-water in the winter, and drink of 
the small rivulets which flow through the plains in the summer, are 
exempt from the attacks of this disease." A reudence of a nngle 
year at Edmonstone, is sufficient to render a family bronchocelous. 
Many of tlie goitres acquire great size. Burnt sponge has been 
tried, and found to lemove the disease ; but an exposure to the 
same cause immediately pi-oduccs it. A great proporUon of the 
children of women who have goitres, are born idiots, with large 
heads, and the other distinguishing marks of cretins. I could not 
learn whether it was necessary that both parents should have 
goitres to produce cretin children." I may here remark, that in 
no instance have I observed mental imbecility, or the disease 
called Cretinism, in the least connected with bronchocele, as it 
occurs in this part of the country. From what has been stated 
above, it is sufficiendy clear, that elevation of situation, and (em- 
•atnre of the water, ha^e nothing to do with the production 
bronchocele. That it is occasioned by something in the wa- 
ter commonly used, in the place where the disease is endemic, 
is, I think, sufficiently proved by the extracts from Captain 
Franklin's Joiu'nal, given above. As to the particular sub- 
stance in solution in the water, that occasions bronchocele, I 
freely confess my complete ignorance; but let us hope that tliis 
noxious matter will sooner or later be detected by some one 
^fted with superior talents for chemical research *." 

* The above notice is extracted from a valuiible and imporlant medical work, 
y published, under the title, " iUdical Reiearcka on tie effecli ef Iodine rn 
nttoeelt," by Aloxandcr Manioii, M. D. 

VOL, XIV. NO, 27. JANUAHY 1826. 
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45. Canals in the Filainents of the Nerveg. — Messrs Co- 
Tier, Dumeri], QeaSroy St Hilaire, and Dupuytren, have been 
charged by the Academy of Sciences to examine the prepara- 
tions made by M, Bogros, in reference to his discovery of o^ 
nals ID the filaments of which the nerves are composed, and to 
ascertain the existence of these canals, and of their true »tua> 
bon in the nn^ous tissue. M. Bogros will, without doubt, bs 
impressed with the propriety of varying his injections and prepa- 
rations in presence of tlie commissioners, so as to leave no doubt 
upon their mind. This point of anatomy is too important, and 
the com mission crs are too well acquainted with aufttomical re- 
searches, for their opinion regarding this discovery not to be de- 
finitive, and for their not determining with accuracy what may 
be perfectly ascertained, and what may still be doubtful in ths 
matter. We shall make known the result of this investigaUoSy, 
so anxiously looked for by all anatomists. — BttUetin Urdvert^ 
Aug. 1825. 

40. On the Iron in the Crtior, or red part of the Blood.-^ 
Engleliart of Gottingen, from a series of experiments, concludes^ 
that the red colour of the cruor of the blood is owing to iron, 
although this opinion has been controverted by Brande, Vauque-i 
lin and others. He found, when the cruor is deprived t^ its 
iron, that it becomes colourless- The iron is separated &om tbs 
cruor by means of chlorine, a method much superior to tfaostf 
at present in use. 



47. Pruaaian Universities. — According to the Jahrbuch def 
Konigl Preussisch Universitaten, the number of students io 
1821, at the Prussian Universities, was as follows : 

At Berlin, - - 1,178 

Bonn, . , 621 

Hallc.Wittemberg, . 8!S 

ircslflu, . - B5T 
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, Maxa^saturc of Paper from Marine PUmta. — It is swd, 
t it has been tried witJi success in Holland to manufacture 
r of marine algas. We Iiave not seen thb [mper, and are 
nble tn say any ihing with certainty upon the subject ; but 
'% entertain no doubts regarding the success of such an unden- 
l^ng, provided it were conducted by proper hands. The t«b 
Icious texture, and the nature of these plants, seem to raider 
n well adapted for tliis purpose. 

E49. Spiritotis Solution of Copal. — From numerous expeii- 
jlits, the Sieurs Bravl and WilheJm, distillers of spirits at A»- 
iffenbourg, have found out a spirit which possesses the facul- 
ty of dissolving copal without the aid of heat, and, in general, 
without any scJvent vehicle. This spirltous solution of copal has 
a twofold advantage, inasmuch as it not only gives a shining lus- 
tre to articles of wood, horn, metal, pasteboard, &c. but also pre- 
serves this property in them, and insures them a permanent beau- 
ty, without even forming cracks, which is an inconvenience ina- 
dent to every sort of varnish. It is employed like other vamisb, 
bang applied lightly to objects, by means of a pencil. It dries 
quickly ; and very little is requisite to cover a pretty considera- 
ble surface. It is to be observed that this copal vaniish does 
not admit of any mixture. It having been for a long time ia 
use among artists, sufficiently attests its good qualities, and ren- 
ders it unnecessary for us to recommend it. It is sold by the 
caanufacturers themselves, tn bottles and half bottles, at a very 
moderate price. , 

50. Very strong LeatJier for Harness and other Saddlery 
tcork. — In Poland and Kus»a, the twisted leather which they 
make themselves is preferred to every other kind for harness. 
For making this leather, dried cow-hide is taken ; the hair 
moved by means of boiling water, and a sort of scraper; it ia 
then cut mto long straps, which are sewed end to end; the two 
extremities of the long strap thus formed are then stitched to- 
gether, and the strap thus becomes double. In this state it is 
impregnated with fatty substances made warm ; it is then 
fended by a hook to the roof, and weights attached to its lower 
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part. In this manner tho strap forms two parallel bands, placed 
m a vei-tical position, and united above and below. Two sticb 
are passed between them, crossed horizontaltj ; and they are 
turned round several limes. By this means the two bands an 
twisted and pressed against each other as strongly as posnble 
and when the moving power ceases, they turn of themselves in 
the opposite direction. During this operation the leather is very 
sensibly heated ; fatty substances are then applied to it anew, 
with which it is fully impregnated, and at length acquires an 
extraordinary degree of pliancy. The leather thus prepared 
lasts for a very long time, and preserves its good qualities in all 
sorts of weather. — Bullet. Univers. Aug. 1825. 

51. Cmnpositionjbr the Covering of Buildhigx, by M. Pea. 
^The composition proposed by the author is destined to 1 
a sort of unalterable and incombustible mastich. For this par- 
post^, he takes the hardest and purest limestone that he can find, 
free from sand, clay, or other heterogeneous matter. White 
marble is to be preferred, if it can be procured. This limesttme 
is calcined in a revcrberatory furnace ; it is then pulverised, and 
passed through a sieve. One part is taken by weight, and mix- 
ed with two ports of clay well baked, and similarly pulverised. 
This mixture must be made with great care. On the other hand, 
one part of calcined and pulverised sulphate of lime (gypsum) ia 
taken, and two parts of clay, baked and pulverised, added to it. 
These two sorts of powder are then combined and incorporated, 
so OS to produce a perfect mixture. The composdtion is pr^ 
served for use in a dry place, sheltered from the mr, where it 
keeps for a long time, without losing its properties. Whenltii 
to be used it is mixed with about a fourth part of its weight of 
water, which is gradually added, stirring it continually, until it 
forms a thick paste. This paste is spread upon the laths and 
joists of buildings, which it renders entirely incombustible. It 
becomes in time as hard as stone ; allows no moisture to pene- 
trate, and is not cracked by heat. When well prepared it will 
last for any length of time. The composition when still in i 
plastic sta' ceive whatever colour it may be thought pro. 
per to giv 

52. M} hod of rendering Gravers capable of 
EiigraviTi -Having been informed by his wridog 
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jraver, that he should be obliged to give up the task of eo- 
iving upon steel-plates, owing to the impossibility of finding 
By gravers capable of cutting them, without perpetually break- 
j in the points, Mr Turrell hit upon the following method of 
mpliahing his object. He had formerly been much in the 
<l of seeing the singular manner in which tlie watch-spring 
lakers in Clerkcnwell treat the ateel of which their springs are 
ade. Pieces of steel-wire, of a proper quality and size, are 
iread by the Iiammer, when cold, into thin plates. After being 
rought to a certain thinness and width, they are hardened, and 
len tempered, over the flame of a spirit-lamp, to the spring-tem- 
ler, or, as it is termed, the raven's grey colour ; they are then sub- 
cted to tlie planishing and condensing action of the hammer, 
od beuig then brightened, are lastly blued over the flame of a 
pint-lamp. Previous to their being bbicd, tliey bad by the 
oiBhing, condensing, and polishing, apparently lost all thor 
llasticity and hardness, and could be readily bent in any rnan- 
ind would afterwards remain so bent, as though they had 
(ever been hardened and tempered at all ; and yet, upon being 
iited, they regained all that elasticity for which they are so high- 
y esteemed Mr Turrell, considering the above circumstance, 
bought, that, upon tempering a graver, though not to the de- 
;ree used by the watch-spring makers, it might possibly be ren- 
dered capable of being acted upon by the blows of a hammer, 
o as to condense the pores of the steel, opened, as they must 
le, by the heat necessary in even the most careful hardening, 
Hit still more in the usual manner of making gravers in great 
Qumbers. He therefore tempered a graver to the straw-colour 
Lonly, and had the satisfaction to find, that, on laying the back 
it upon a rounded anvil, he could, by a repetition of gentle 
IjIows, with the flat cross pane of a small and very hard cast-steel 
V^tchmaker's hammer, succeed in rounding or blunting the acute 
idge of the belly of it considerably, thus proving that it had un- 
ergone a great degree of condensation ; and upon again tem- 
ipering it to a straw-colour, and grinding and whetting the edge 
o a proper shape, the graver readily cut the steel-plate, and con- 
^ued to do so, it being evidently also much toughened by this 
tdditional labour. He has since repeatedly succeeded in thus 
Vproving the quality of those Lancashire or Sheffield gravers 
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which are to be met with in the tool-shops ; and with such hk 
writing engraver has now much less difiicuhy in performing Ui 
work than before. This process of Mr Turrell's, of hammer' 
hardening his gravers on the angular edges cold, may still ad- 
ant of improvement. If the gravers were to be heated to tb» 
tempering degree, at the time of hammering them, the conden&i 
ing effect of the haminer would be much grater. Mr Tmrdl 
iinds, that, after hammering hia gravers a certain time, ihe^ 
yield a sharp ringing sound to the blows, very diiferent to 
which they afforded on his beginning to hammer them ; and that, 
after perceiving that sound, he does not find that the hammer 
exercises any further action upon them, in condensing ibem. 
Possibly a renewal of the heat may promote their further con- 
densation. — GilTs Technical Repository, Nov. 1825. 

63. Excellent Building Stone near to Elgin.~~Al a late meet- 
ing of the Directors of the Scottish National Mining CompanVi 
there were submitted to their attention, besides many tnterestiDg 
specimens of ores, &e., specimens of a sandstone from the Eari 
of I'yfe'a quarries, near to Elgin. The colour is a yellowisb- 
white, and the substance and texture of the stone good. It was 
con^dered, and with justice, as one of the most bcautiiul and 
excellent stones in the country, and well deserving the attenti(Mt 
of those architects who wish to conjoin in their material richlKS 
and beauty of colour with durabiUty of substance. 

54. Remarks on the Cultivation of the Silk-Worm, hy J<An 
Murray, F. R. S. ^c. — This little work contains a condensed 
view of the facts communicated to the public in the Treatise of 
Count Dandolo. Mr Murray, in making known these impor^ 
ant details, has it chiefly in view to invite our countrymen to in- 
troduce and cultivate silk in Great Britain. Those who are ii> 
terested in this subject will find Mr Murray's Essay worthy of 
their attention, 

55. Manufacture of a Paper which has the property g^™* 
moving Rust Jrom articles of Iron, and Steel. — After having 
dried a cerla' ~- 'ty of pumice among live coals, and reduced 
it to powdei th linseed oil varnish, and then dilute 
it with the i itil it he thin enough to be laid upon 
paper with ^ve this layer a yellow, black*- «( 
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brownish-red colour, the raaas is mixed, before applying it to 
the paper, with a little ochre, English red, or lamp black. Ctu^ 
must be taken to lay the subtitance on as equally as possible, and 
to dry it in the air. When the first coat thus applied to the pa* 
per is dry, another is to be l^d on in like nianner. Those who 
nxsQufacture it for sale pass the paper thus prepared under a 
^linder, to render it smooth. It is further to be obaerted, that 
the mass must be liquid, and that it must be stirred about before 
(^plying it to the paper. 

S6. On Ifte Chinese manner of forming Artificial Pearls, by 
E. Gkay, Esq. — " In a late visit to t!ie College of Surgeons, I 
observed some pearls in the same species of shell (BarhalaplL- 
cata), which had the external appearance of being formed artU 
fidally, which Mr Clift, the excellent conservator of this esta- 
blisfament, very kindly allowed me to examine and describe. 
These pearls arc of a very fine water, and nearly orbicular; 
^leir base is supported by a small process, which separates at the 
eod into short diverging processes, which stand ofl' at right an- 
j^es to the central nb. On more minuto examination, it ap- 

tjieared that these pearls were produced by there being intro. 
duced between the mantle of the animal (while yet alive) and 
die shell, a small piece of silver wire, bent into a peculiar form, 
fiiat is to say, so as to form a right angle, with one arm ending 
in two diverging processes, so as to make the simple end al- 
ways to keep its erect poarion. These wires must be intro- 
duced in the same manner as the semi-orbicular peces of mo- 
ther-of-pearl in the other method of forming artificial pearls, as 
there is no appearance of any external injiu-y. The pearls are 
solid, and nearly orbicular, with a snuUl pedicel, which is con- 
tinued so as to entirely cover the wire. They may be perforat- 
ed and used so as to show their whole surface, which I did not 
expect could ever be the case with any artificial pearls ; but they 
must doubtless, unlike the artificial pearls formed by the odier 
be a considerable time in coming to any useful and 
EValuablc size." — Annah of Philosophy, November 1825. 

67. Diving Bell. — A patent has been obtained by Thomas 
Bteej, Esq, A. M. of Magdalene College, Cambridge, for some 
■-Tery important improvements in the construction and appa- 
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ratus of the diving-bell. The improved beU will enable s 
directing engineer to descend, and remain at any depth at 
which diving-bells can be worked, without being subjected to 
endure the pressure of condensed air ; and the working itxelf is 
rendered much more safe and effective, by means which Mr 
Steele has invented for communicating, by conversation, with 
those above, which will supersede the present imperfect and in- 
secure system of ^gnals by strokes of the hammer. He has fur- 
ther invented, by the application of optical principles, an io- 
strument for the stronger illumination of objects under water; 
and improved the means of detaching men from the bell. 

58. Plaiina Strings for Musical Instruments It was pro- 
posed some time ago, in the Musical Gazette of Leipsig, to 
ploy platina strings instead of copper, steel, or brass ones. This 
metal being more elastic and more extensible than any other 
hitherto employed in the manufacture of strings, it is obvious 
that strings made of it would not only give a fuller sound, but 
would also have the advantage of keeping free of rust, and the 
inconvenience of breaking, as this metal is not influenced by hu- 
midity. — Neues Ewiist und Gewerbblatt, April 1835. 

59. Imitation of Mahogany. — When any white wood is fre- 
quently done over with a concentrated solution from shavings of 
mahogany, and then polished, it acquires a lustre and colour 
much resembling that of mahogany wood. 

60. Mode of securing Wooden Buildings Jrom the effects^ 
Fire. — Two years ago the great theatre in Munich was burnt 
to the ground. This unfortunate accident roused the attention 
of the chemists of Bavaria to endeavour to discover some means 
of destroying the inflammability of wood ; and of all the methods, 
the best, and that which has been employed in ihe new theatre 
just finished, was invented and proposed by Dr Fuchs, Professor 
of Mineralogy in Munich. The following is the process ; 10 
parts of potash or soda, 15 parts of quartz (sand), and 1 part 
charcoal, are mehal together- This mass dissolved in water, 
and, either mixed with earthy matters, applied to wood, 
completelj '-om the action of fire. The detailed 
count of I be ^ven afterwards. As die maid- 
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rials, viz. the alkali, quartz, and charcoal, are in plenty in most 
districts where houses are built of wood, the compound can al- 
ways be had in abundance and at a cheap rate. In America, 
where dreadful fires are of too frequent occurrence, the preser- 
vative materials are abundant; and there we may expect to 
hear of the compound being extensively used. 

61. Table shewing the Quantity of Metallic Copper produced 
in England, Scotland^ and Ireland, from 1818 to 182S. 



Cornwall, - [TVwwFr. 


1818. 


1819. 


1820. 


1821. 


1822. 


6714 


7214 


7364 


8163 


9331 


Devonshire, . - - 


438 


433 


417 


483 


537 


Stafibrdshirc (Ecton), 


200 


180 


236 


110 


38 


Anglesea, ... 


G33 


564 


561 


604 


738 


Other parts of Wales, 


90 


60 


40 


39 


55 


Somersetshire, 


... 


• • • 


3 


28 


• •• 


Cumberland and Westmoreland, 


••• 


• • • 


20 


18 


21 


Ireland, .... 


120 


116 


174 


257 


738 


Scotland, ... 


• • • 


• • • 


5 


12 


11 


8195 


8567 


8820 


9714 


114,69 



AUT. XXXII. — List of Patents sealed in Englandfrom Odo- 
ber 6. to November 17. 1825. 

Oct. 6. To J. Ma&tineau junior and H. W. Smith, London, for ^'improve- 
ments in the manufacture of SteeL*' — Six months to enrol sped- 
fication. 
To Sir G. Catley, Bart, for *' a new Locomotive apparatus.** 
To J. S. Bboadwood, London, for '^ Improvements in Square 
Piano-fortes.** 
13. To T. Howard, London, for '' a Vapour Engine.** 

To N. Kimball, London, for ^' a process for converting Cast-Iron 

into SteeL" 
To B. Sanders, Worcester, for '^ Improvements in making Buttons.*' 
To J. DwTER, Dublin, for ^' Improvements in making Buttons.** 
13. To J. Clesild Daniel of Stoke, Wilts, for '' Improvements in 
machinerj applicable to the weaving of Woollen Cloth.** 
To J. Easton of Heal Cottage, Bradford, Somerset, for '^ Improve- 
ments in Locomotive or Steam-Carriages, and in the construction 
of Roods for them.** 
21. To William Hirst, L. Wood and J. Rooerson, Leeds, for ^^ Im- 
provements in machinery for raising and dressing Cloth.'* 
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Oct. 21, To B. S. Fu^uiiBESTow uidJ. MoneAX gf IJanelly,CBraiartiief, 

for " a conMliilnWU or combined Drawing and Forcing Pump." 
To G. GiTBBEr, London, for " IniprovwnentB in the apparatus fi 

ral^ng or g^ersting Steam." 
To L. W. Wrioht, Lambeth, for " an Improvement in the coi 

slmotioa of Steam-Engines" 
22. To H. C. jEMKiKaij, London, lor " Improvements in tlia proceM of 

refining Sugar." 
38. To TUOHA3 Stesl, Esq. of Magdalene CoUege, Camlvidge, for 

" Improvements in tlie construction of Diving-Bella, or apparatui 

for diving under water." 
Nor. I. To J.and S. Seawabb, Xiondun, ci^^eers, for " a Dew or improved 

method or methods of jiropelling Boats, Craft, and all kinds of Te» 

sell, on canals, rivers, and other sbaUow waters." 
ToW.RiTVABDjSurrejjfor "acircumvolution Brush and Handle." 
To Vernox Kovle, Manchester, for " Improvements in the 

chinery for cleaning and spinning of Silk." 
To J. Isaac Hawkihs, Middlesex, engineer, for " Improvements 

on certain implements, machines ur apparatus, used in the ma- 

nuficturing or preserving of Books, whether bound ur unbound," 
To J. and W. HinawAY, for " an improved Cock-tap or Valve fiir 

drawing ofT liquors." 
7. To T. Seaton, Eermondsej, Surrey, for " Improvements on Wl 

ed Carriages." 
To G. HuNTEa, Esq. late clothier in Edinburgh, tot "- an improve- 

nient in the construction, use, and application of Wheels." 
8> To T. BnAv Buandbetb of Liverpool, Esq. fur " an improved mode 

of constructing Wheel-Camages." 
To Samuel Bhown, gentleman, Middlesex, for " Improvements jn 

machinery for mating or raanufecturing Casks and other vessels." 
ToW. E. CocBHANE, London, for "on improvement in CooHi^ 

Apparatus." 
To J. W. HioBT, Office of Works, Whitehall, London, &r "anim. 

proved Chimney or Flue, for domestic and other purposes." 
To C. Louis GinoiTD of Lyons, in France, for " a chemical aubstW 

tute for Gall-Nuta, in all the different branches of the arts or 

nufactures in which Gall-Nuts have been accustomed or may here- 
after he used." 
To Jaiues WisKs and J. Ebboto of Bochdale, X.ancBshire, fur '' 

Engine for cutting Nails, Sprigs and Sparables, on an improved 

Nov. 10. To J. and A. Maccaithv, London, for " new and improved Pave- 
ment, Pitching, or Covering for streets, roads, ways, and places." 

To B. Cook of Birmingiiam, for " a new method of rendering Ship' 
Cablesar' Anchors more secure, and less liable to strain and io 
Jul vi-SBel lies at anchor." 

To E ogham, for " Improvemeuta in the Binding vf 

Bf of various descriptiona." 
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JHov. lOi To J. O. DsYEKLXiv, Middlesex, fo ^ Impitevements on Weigh- 
ing-Machines, which machines he denominates German Weigh- 
Bridges.'' 
12. To W. Francis Hamilton, Surrey, engineer, for " certain Alloys, 

or a certain Alloy of Metals.*' 
17. To E. Bo WRING, London, and R« Stamp, Sussex, for " Improve- 
ments in the working, weaving, or preparing Silk, and other fi- 
brous materials, used in making hats, bonnets, shawls,** &c 

To J. GuESTiER, London, for " a mode or modes of making Paper 
from certain substances, which are thereby applicable to that pur- 
pose." 

To A. Lamb, gentleman, London, and William SuTtill, Middle- 
sex, for *' Improvements in machinery for preparing, drawing, 
roving, and spinning Flax, Hemp, and Waste Silk*** 

To 6. BoRRADAiLE, Loudou, merchant, for ^^ an improved method 
of making or setting up Hals, or Hat Bodies.*' 



Aet. XXXIII. — List of Patents granted in Scotland from 
Bih September to llth November 1835. 

Sept. 5. To Joseph Alexander Taylor of London, gentleman, for ^' a 
new Polishing Apparatus for household purposes.** 

16. To Thomas Worthington junior and John Mulliner, both of 
Manchester, in the county of Lancaster, small-ware manu&cturers, 
for ^^ an Improvement in the Loom or machine used for the pur- 
pose of weaving or manu&cturing of Tape, and such other articles 
to which the said loom or machine may be applicable.*' 

17« To Charles Powell of Bockfield, county of Monmouth, gentle- 
man, fi)r '^ an Improved Blowing-machine.** 

21. To William Henry James of Cobourg Place, Winson Green, 
near Birmingham, county of Warwick, engineer, for " certain Im- 
provements in the construction of Rail-Boads and Carriages.** 

30. To Benjamin Sanders of Broomsgrove, county of Worcester, but- 
ton manufacturer, for '^ certain Improvements in the construction 
or making of Buttons.** 
Oct. 1. To Adam Eve of Louth, county of Lincoln, carpet-manu&cturer, 
for ^ certain Improvements in manu&cturing Carpets, which he 
intends to denominate Prince's Patent Union Carpet.*' 
To Hugh Martin and Thomas Lee, manu&cturers at Barrhead, 
parish of Neilstoun, county of Renfrew, for '^ an Addition and Im- 
provement upon a Machine which was some time ago invented by 
themselves, for working by the hand a description of cloth made 
of cotton, and commonly called Fancy Net, in imitation of the 
French Net, or to be made of sUk, woollen, and linen, or a combi- 
nation of these, or part of these ; and which machine, by means of 
this addition or improvement, can be wrought in a similar manner j 



List of SrotlM PaU-nts. 
tn the ordiiinrv power.looiii, Ly ihe appUi'Mion of stenm, or vibitr 
mechanical powers." 

1. To Janeb Wilks of Rochdale, I'ouuty palatine of Ijsncaater, tin, 
plate worker, and John Ecuovd of llie same place, grocer and 
tallow chandler, Sbi *' an Engine far i^utting Nails, Sprigs, ai 
Sparables, on an iniproved system." 

D. ToGeobgb THOMPsoBof ■Wolverhamplonicauntjof Staffordjgent. 
for " an Improvement in the construction of Biding Saddles." 
To Geoboe Hunter of the .-itj of Edinburgh, late dothier to hi 
Majesty, for " on Improvement in the construction, use, and ap- 
plication of AVTieels." 
To SamueI: Badshaw of Kewcastle-uniler-Lyne, gentleman, for "a 
new ACethod of man ulkc luring Pipes for the conveyance of wMer." 

t. To NATBAyiEL KiuBAi-i. of N«w Viirii:, now reaiiliBg in Iiondon, 
^ merchant, for " a process of converting Iron into SteeL" 

1. To JonN Mabtikeau the younger, City Road, and Uenrt Wil. 
LiAH Smith of Lawreni^e Fountney Place, London, Esq. for " a 
tain Iniprovements in the manufkcture of Steel." 
ToThojias DwYEBof Lower Bridge Street, pariah Dublin, fur 
" certain Improvements in the manufacture of Buttons." 

i. To John Reedhead of Heworth, county of Devon, gentleman, for 
" certain Improvements in Machinery for propelling Veweb of 
dU descriptions, both in marine and inland navigation." 

i. To Hbnby Comstastine jEsviuoa, London, practical cheniijl, 
for "■ certain Improvements in the process bl" ReHning Sugar." ' 

i. To TnoMifl Steele, Master of Arts of Magdalene College, Cam- 
bridge, Esq. for " certain Improvements in Ihe construction of 
Diving Belle or opparatiis for diving under water." 
To Joun Bowi.EB of Nelson Square, Blackfriars Road, county of 
Surrey, and Thoiias Gai.on of the Strand, London, hat-manu&c- 
turers, for " certain Improvements in the construction of Hatat" 

i. To William Jeffehies of No. IB. London Street, Raddifie Cna, 
parisli of RadcIilTe, county of Middlesex, brasBjnuiufiicturetB, fhr 
" a Machine for Impelling Power without Uie aid of fire^ walei, 
lur, ateam, gas, or weight." 

r. To John Phillips Beavan of Clifford Street, county of Uiddie- 
sei, gentleman, for " a Cement for Building and other purpoiei. 
communicated lo him by a stranger residing abroad." 



Omitted at p. 151 Mean Temp, of Seplemlier, 57°.2BO 

Mean Pressure, . . 29.4J2 inches. 

at p. 1S4 Mean Temp, of November, 3!)°Jt(ia 

Jlean Pressure, - - 39.482 iocbn 
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Art. I. — The Geological Deluge, as interpreted hy Baron Cu' 
vier and Professor Buckland, inconsistent leith tlie testimony 
of Moses and the Phenomena of Nature. By the Rev. John 
FtEMiNG, D, D., F. R. S. E. (Communicated by the Au. 
thor.) 

A HE science of Geology was firat introduced to public notice, 
in this country, by philosophers who, while they cherished a re- 
Tefential regard for the authority of the Scriptures, overlooked 
those methods of investigation which lead to a discovery of the 
laws of nature. Assuming that the first principles of geology 
were revealed to Moses, and communicated in the Hook of Ge- 
nesis, they were satisfied with a comparison of the scanty no- 
tices there given of the history of the Earth with the phenome- 
na presented by its surface, even when the cliaracter and relation 
of these phenomena remained in a state of comparative obscuri- 
ty. The original condition of the materials wiili which the 
Creator formed this Globe, long occupied the attention of those 
early coamogonists ; and, as the history of Moses was too meagre 
in its details to serve their purpose, and the Earth failed to ex- 
hibit the suitable documents, the ima^nalion was called upon 
to supply that which neither the words nor the works of the 
Deity furnished. These reveries, however, usually termed 
Theories of the Earth, do not call for any comment at present. 
The cause by which the deluge was produced, and the changes 
[ irfiich it effected on the appearance of the globe, occupied the 
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se«)nd place in the estimation of these geologists. Here, again,' 
the details of Revelation were so deficient as to lead some to sup-'' 
pose that oitr cxjpy of the Book of Genesis was more abridged 
than the one possessed by the ancient Jews. — (Kirwan's Gtd. 
Es. 48.). The surface of the Earth was hastily looked at for 
proofs of tlie effects of this catastrophe ; and again the imagiiu* 
lion supplied that which observation could not yield. BumeC 
brought the waters from bdow, through the broken crust witir 
which he fancied tliey had been covered during the antediluvian ' 
period, and with ihe fragments of this crnst he formed the moun- 
twns. Woodward suspended, for a time, all coJieMtm among the 
particles of earth, and reduced the globe to a soit paste; while 
Whiston, not inferior in fancy to any of his predecessors, called 
a conut to his aid. 

While philosophers were thus claiming the attention of ibe 
public in favour oi' tlieir efforts to reconcile geology with revela- 
tion, they were powerfully assisted by individuals of another de- 
scription. The " Place of Descent" where the " Ark" rested, 
had long been regarded as determined ; remains of the timber 
had beeii preserved ; aiid many pieces of the bilumen, with 
which it was calked, had been carried off to be employed as 
amulets for averting mischief. The skeletons of the antediluviaa 
iobabitants were eagerly sought after; and the Continent of £u- 
rape seemed to furnish tlie expected documents :^-evea the 
grinders and thigh-bones of the antediluvian giants were disin- 
terrcd from those graves which for so maiiy ages they liad oc- 
cupied. 

As science advanced, these theories of the deluge af^>eared in 
their true light ; as unsupported by Ihe statements in Scripture^ 
and as inconsistent with the phenomena of nature. The skele- 
toQ of the antediluvian man became that oi' an acknowledged 
rq>tile: while the grinders and ihigh-lwnes of the giants w«% 
aihnitted to belong to elephants. The geologist beheld bis 
theories vanish like a dream, and the admirer of revelation felt 
(though very unnecessarily) as if a pillar of his faith had be- 
come a bro' ', Geology, by these premature attempts at 
generaliza discredit as a science among philoso- 
phers, an stian it was viewed with suspicion. 
The toimt opinions and assertions substituted 
for facts ; id reaped the fruits of misplaced wn- 
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^L.fideQce. The friend of revelation had begun to (xmsider the 
history of the deluge as the least perftcl of those records whiiJi 
Moses has transmitted, since no proofs could be found in nature 
to attest the occurrence of the catastrophe. Need we be sur- 
prised, therefwe, that a considerable degree of anxiety should 
ftrevail on this subject, with the religious public, and that any 
fresh attempt to revive their hopes would meet with a cordial, I 
had almost said a credulous, wdcome ? The truth of this view 
has been put to the test. 

Baron Cuvier, so deservedly celebrated as a comparative ana- 
tomist, having devoted raucli labour to the investigation of 
fossil bones, naturally directed some portion of his attention to 
thoee collateral subjects which might serve to illustrate their his- 
tory. In tile preliminary discourse to his great work on " fos- 
sil Bones," be announced the importani results to which bis I»- 
biJurE, reading, and reflection had conducted him. This dis- 
course was published in Edinburgh, in 1S13, under the title of 
" Cuvier's Theory of the Earth." It has gone through several 
editions, and still continues to be a favourite with the public. It 
has contributed, in a very great degree, to render the study of 
geolt^y pi^ular in this country. How far tlje explanations 
wjiicli it offers of the phenomena of nature are true, and how 
&r they are consistent with die sacred writings, will afterwards 
be conffldered. 

The Bieverend William Buckland, while Professor of Mine- 
rale^ in Oxford, appears to have embraced Baron Cuvier'a 
views respecting the deluge ; and, under their influence, distri. 
bwl^ tile modern strata (exclusive of the volcanic) into Post- 
4Uuvian detiitus and Diluvian detritus. — (P/cil. Geoi. England 
trnd Wales, 1818.) In bis " Inaugural Lecture,'" which was 
4^vered May IS. 1819, before the University of Oxford, on 
1^ eadowment of a readership in geology, he selected for the 
- ititle, " Vipdicias Geologicfe ; or the Connection of Geology with 
Revelation explained C and stated in die dedication, " diat the 
Sfj^ developed by it (geology) are consistent with the accounts 
gf the ereataoii and deluge recorded in the Mosaic writings," is 
I)ia subsequent inquiries, this learned and indefatigable Prcrfessco^ 
yfixo has oonyibuted so much to exalt the geological character of 
I ^glaod, has not only investigated the history of those beds of 
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gravel and clay which contain fossil bones, but has success 
fully explored many caves which lie consider as having bwn 
the deTts of antediluvian animals. The results of these inquiries 
he has published in his " Beliquise Diluvianse,'" in which be 
considers geology as " attesting the action of an universal de- 
luge." This work, like the " Theory"" of Cuvier, has greatly 
contributed lo render the science of geology popular, by blink- 
ing it into favour with the Church, and even securing the coon- 
tenance of the dramng-room. The general reader has beoi 
charmed with the novel scenes which it discloses, while llie 
Christian has hiuled it with joy, as offering a valuable testimo- 
nial to the authority of revelation. 

To my " Remarks illustrative of the influence of Society on 
the Distribution of British Animals," inserted in No. XXII. of 
this Journal, Professor Buckland has conceived it necessary to 
make a " Reply," which has a place in No. XXIV, In this 
communication, he continues to advocate the opinions which be 
had advanced in the " Reliquiae Diluviante," and attempts to 
obviate some of the objections which had been, incidentally, 
stated against them. 

In an inquiry of this kind, regarded as highly .'uteresUng to 
the philosopher and the Christian, it seems requisite to eserdse 
extreme caution. The fate of former theories in geology, which 
professed to explfun the phenomena of nature, and to strengthen 
the authority of revelation, but which inquiry demonstrated to 
be visionary, intimates the risk of error, and calls for a minute 
examination of the value of the proofs adduced. I enter up- 
on this inquiry as one deeply interested in the authority of re- 
velation, and not indifferent to the progress of geolo^cal suence. 
My remarks may not appe:ir convincing, but lliey may exdu 
that inquiry and discussion which lead to truth. It is imposn- 
ble, however, in a paper of this kind, to enter into all the details 
which the general reader would probably desire. The outlinet 
only of the subject can be noticed. 

In reference to this important subject, two questions natural- 
ly occur to •!>" ' ■nd : — 1. Does the character of any of the mem- 
bers of tl ita demonstrate the occurrence of a uni- 
Tersal fl( ely the agent in their formation ? — 2. 
Does the ; geological deluge, as supposed to be 




Dr Fleming on the Gcotogkal Deluge. 209 

indicated by the phenomena of nature, agree with the character 
of the deluge of Noah, given by Moses ? 

In the following observations, I shall reverse this order of in- 
quiry, for if the second question can be satisfactorily disposed of 
in the negative, it will leave the first to be examined entirely by 
the laws of phyMcs, and in the absence of those prejudices 
which have been exdted in the public mind on the subject. Ab 
a proof that such prejudices do exist, I may state that I have 
heard a gentleman of rank and piety, characterize the opposers 
of the diluvian hypothesis as embracing " the infidel side of the 
gueslion ,*" and this, too, in the presence of the pre^dent and se- 
cretaries of the Geological Society of London. It is my object, 
in the present communication, to point out the infidel side of 
he question, viz. the one where error prevails. Nature, misin- 
erpreted, may amuse the cosmogonist, but never can befriend 
the Christian. That which is true in science can alone give use- 
ful support to revelation ; and that which is true in science never 
can be found opposed to its interests. 



Docs the cliaracter of the Geological Deluge, as supposed 
to be indicated hy the plienomena of nature^ agree teitft the 
character given t^tlic Delugb of Noah, by Moses f 

Before proceeding to stale some of those points of difference 
between the two deluges, ivhich appear to exist, I feel it to be 
necessary to notice one opinion which Baron Cuvier expresses 
without reserve. After intimating that " Moses and his people 
came out of Egypt," (Cuvier's Theory, p. 14-7.), he adds, " The 
le^slotor of the Jews could have no motive for shortening the 
jduration of the nations, and would even have disgraced himself 
in the estimation of his own, if lie had promulgated a history of 
,the human race contradictory to that which they must have 
learned btf tradition in Egypt. We may therefore concludi 
i^iat the Egyptians had, at this time, no other notions respecting 
.the antiquity of the human race than are contained in the Book 
gli Genesis." It is true, that Moses and his people came out of 
Egypt ; but it is equally true that theii- fathers went into Egypt. 
.Where, then, is the proof, that the history of the creation and 
l^e deluge, as given by Moses, was derived from the traditions 
the Egyptians ? Will the friend of revelation consider him- 
iSelf as under obligations to Baron Cuvier for this discovery ? Or 
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will the student of moral science admit its truth ? Those indi- 
viduals, in Britain, who cherish the highest respect for the au- 
thority of revelation, consider the information which Moses Wm- 
municates as having heen derived from a higher source thao 
Egyptian tradition ; and even the author of the strange remark 
acknowledges (p. 149-), that the Egyptians themselves had for- 
golten, for a long period, the tradition, " as we do not finfl My 
traces of it in the most ancient remaining fragments froBi that 
country. All of these, indeed, are posterior to the devastatioti! 
committed by Cambyses." But where is the proof that the 
Egyptians possessed those traditions which the Jewish legislator 
has recorded, a thousand years before any traces of them occuf 
in the monuments of their country, except the very inadequate 
one, " that Moses and his people came out of Egypt !" The 
cultivator of moral science, whose attention has long been arrest- 
ed by the purity of the theism of the Jews, will naturally in- 
quire. If Moses obtained all his knowledge of the creation and 
the deluge from the opinions or traditions of the Egj'ptians, 
may he not have derived his knowledge of the moral law from 
the same source ? And may not the inquirer infer, that the 
prohibitory statutes against idolatry were forgotten by the 
Egyptians (and continue to be so), as had happened to them 
with respect to their traditions of the deluge, immediately irfter 
they had succeeded in impressing on the mind of the Jewish le- 
gislator a correct idea of their importance ! 

To such results, in my opinion, would Baron Cuvier's views 
legitimately lead. Nor, in the last edition of bis great work, 
does he treat the authority of Moses with higher respect, since 
he considers the book of Genesis, as consisting of the shreds of 
former works, or, to use his own words, " II suffit de la Kre 
pour s'apercevoir qu'elle a etd compose en partie avec des Bor. 
ceaux d'ouvrages anterieurs." — 1. Ixxxi. 

Having made these preliminary remarks, I nov pnNt^cd to 
point out those differences of character which appear to exttt tte- 
tween the geological and Noachian deluges, and which ptrteHl 
us from in heir identity. 

1. The 'luge, as interpreted by Baron Cuvier, 

was of su( ' permit the escape of different races of 

men by d The Mongolian and Caucasian races 
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are so diflerent in appearance from each other, " that one is aU. 
most tempted to suspect, that their ancestor? and ours had es^i 
caped from tlie last grand catastrophe at two difierent stdeB.^ Iq 
refereoce lo the Hegroes, he states a simiiar opinion with less 
hesitation : " The circumstances of their character clearly oviuce,, 
tJiat t])ey also have escaped from ttie last grand catastrophe, 
perhaps by another route than the races of the Caucasian and 
Altaic chains, from whom, perhaps, they may have been long 
separated before the epoch of that catastroplie."' On the suppo* 
stion that the different races of men were derived from a com- 
Bion stock, an idea sanctioned by revelation, supported by the- 
truths of zoology, and tacitly admitted by our author, it seems 
difficult to discover any proof of their separation having been aa~ 
tedUuvian. According to Moses, all that escaped of the hu- 
man race, were eight individuals of the family of Noah. Here, 
then, we have the character of the geological deluge, in reference 
to the human race, as interpreted by Baron Cuvier, standing op- 
posed to the history of the deluge as given by Moses, and that, 
too, in its most important feature. 

»S. The geological deluge, as interpreted by Baron Cuvier and 
Professor Bucklaud, occasioned the destruction of all the indivi- 
duals of many species of quadrupeds. As examples of those 
which have thus suffered extinction, may be quoted, the fossil ele- 
phant, fossil hippopotamus, fossil rhinoceros, fossil bear, and lofr. 
nl hyeena, besides many others. These have been, somewhat [»tc- 
ftumptuously, termed ANTESiLifviAi^ atiimai.s *. In the history 

• In niy firat paper, in No- xiii. of this Journal, I have stated that the 

a of these ancient aniinnlB occur in postdiluvian strata. The learned Fro- 

n his " Eeply," first declares, " That, could the above taaes lie esta. 

lied, they would be decisive in 6.vour of the theory m^ntained by Dr Fie. 

ind ebortlj after adds, that, '^ Even admitting all these &cts, stjll 

ry atom of the evidence contajned in my Reliquite Dilurians would re- 

n unaffected by the discovery." I attempt not to reconcile such apparent 

Mitradictiona. Perhaps it may be judged reasonable to allow an adversary, 

n hard pushed, to shift bis iiosition, e»en though it put the pursuer to 

e trouble. With reference to the Rhinoceros bom from For&r, about 

ch Professor Buctland ia unneceasarily pruliiL, I may state, that I relied 

a the authority of Professor Jameson, in the Wern. Mem. iv. p. 682. ; and 

1 the horn kbelleil, as from Forfar, iu the Edinburgh Museum, 

t which he ia Regius Keeper, I stiil consider the statement of Professor 

a to be substantially true, and the one giveu by my oppouent ai quite 
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of the Noachian deluge, as given by Moses, it is expressly stated, 
that clean and unclean beasts, fowls after their kind, cattle after 
their kind, and every creeping thing of the earth, two of every 
sort, male and female, were taken into the ark, preserved in the 
ark, and brought forth in safely I'rom the ark, and dismissed with 
the mandate of their Creator to breed abundantly on the earth, 
and to be fruitful and multiply upon the earth. Here, then, we 
have revelation, declaring that, o( all species of quadrupeds a male 
and female were spared and preserved during the deluge ; while 
we have the phenomena of nature, as interpreted by the geologists 
we have quoted, intimating, that all tfte individuals, of mamf 
species, were not spared, not preserved, but anni/iUated, by the 
catastrophe. An error must exist in one of these statements. 
The declaration of Moses is positive. The phenomena of na- 
ture may not have been suitably investigated. Shall we reject, 
then, the conclusions of the geologist, and respect the authority 
of Moses, or give the preference to Cuvier and Buckland ? 

8. According to Baron Cuvier, " this revolution had buried 
all the countries which were before inhabited by men, and by 
the other animals that are now best known ; and the same re- 
volution had laid dry the bed of the last ocean, which now forms 
all the countries at present inhabited." (Theory, p. 171-) Moses 
expressly tells us, that the flood of waters was upon the earth, 
prevmling exceedingly upon the earth, and covering the highest 
hills ; that the waters returned from oft' the earth. Here, ag^n, 
we have the opinion of Cuvier, in direct opposition to the whole 
tenor of the history of the Noachian deluge. Nor need we be 
surprised at this, since he seems to be in opposition to himself- 
At one time he supposes, that the inundation did not reach to 

tbe reverse. The bottam of the lioni attests its origin, — the numeroiu lenls 
mnd their marly contents. The Blair-Drummund example 1 quoted from the 
■sme authority. It is singular, that, in the s&mt! number of the Journal in 
wbich this case is likewise treated as spurious, and in the Proceedings of the 
Wemerian Society, I found " Nnticea regarding the Rhinoceros Horns of Blair- 
Drunmond, tending to shew that they may probably be regarded aa havfa^ 
occurred in the ■''■■■ 'iy of that district; by Mr A. B. Blactadder, AUou 
Park," p. 401. Auckland has admitted, itl his " Reply," my first 

example of i» ' pmldUuviBn, I have got quite enough to esta- 

blish my viem cd postdiluvian character of tbe gigantic elk 

ia BB decisive i inoceros in a marl bed, or carcase of a mam- 

moth in a post 



] 



Dr Fleming on the Gec^tygwal Deluge. 

the summits of the higher mountain chains ; and that Mongols, 

Caucasians, and Negroes may have escaped by different sidea, 

r by different routes ; at another, that the bed of the antedilii- 

k'rian ocean is now the abode of the post-diluvian quadra^ 1 

1*4. The geolo^cal deluge, as interpreted by Professor Budc- 
I fand, was sudden, transient, universal, simultaneous, rushing 
I with an overwhelming impetuosity, infinitely more powerful than 
the most violent waterspouts. In the history of the Noachian 
deluge by Moses, there is not a term employed which indicates 
any one of the characters, except universality, attributed to the 
geological deluge. On the contrary, the flood neither approach- 
ed nor retired suddenly. The waters rose upon the earth, dtw 
ring the continuance of the rain, for forty days ; and tliey retired 
^wly, upon liie rain being restrained. There is no notice taken 
of lie furious movements of the waters, which must have driven 
die ark violently to and fro. On the contrary, there is reason 
ttQ believe, from the writings of Mosca, that the ark had not 
I drifted far from the spot where it was at first lifted up, and that 
i it grounded at no great distance from the same spot. 
I . S. The geological deluge, as interpreted by Professor Buck- 
I land, excavated, in its fury, deep valleys, tearing up portions of 
f the solid rock, and transporting to a distance the wreck which 
Ilk had produced. On this suppo^tion, the aspect of the antedi- 
f" hivian world must have been widely diflferent from the present ; 
lakes, and valleys, and seas, now existing in places formerly oc- 
eii|»ed by rocks, and the courses of rivers greatly altered. In 
the Book of Genesis there is no such change hinted at. On the 
. contrary, the countries and rivers which existed before tlie flood, 
T/do not appear, from any thing said in the Scriptures, to have 
I experienced any change in consequence of that event. But if 
t the supposed impetuous torrent excavated valleys, and trans- 
L liorted masses of rocks to a distance from their original repod. 
"es, then must the soil have been swept from off the earth, to 
■<tlie destruction of the vegetable tribes. Moses does not re- 
■ feord such an occurrence. On the contrary, in his history of the 
Rldove and the olive-leaf plucked off, he furnishes a proof that the 
lot so violent in its motions as to disturb the soil, 
\vat to overturn the trees which it supported ; nor was the 
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grouiid Fendered, by the catastrophe,- unfit for the cultivation of 

the vine. 

Viewing, in connection, these dtfierencea between theMoauc 
history and these interpreters of the phenomena of nature, it 
seems impossible to admit, that, " as far as it goes, the Mosaic 
account is in perfect harmony with the discoveries of modem 
science." The reverse appears rather to be the case. It is well 
known, that Linnieus declared that he saw no examples in na- 
ture of the ravages of a universal flood : " Catadysmi univeraa- 
Ha certa rudera ego nondum attigi, quousque penetravi ; numu 
etiam veram terram Adamiticam ; Bed ubique vidi factas ex x- 
quore terras, et in his mera rudera longinque sen^ni prvler- 
!apsi tevi," (Syst. Nat. iii. 5.)'; and this opinion has given of- 
fence to several well disposed friends of revelation, who have, 
nevertheless, formed their notions of the deluge from the specu- 
lations of geologists, instead of the records of Scripture. I con- 
fess that I entertain the same opinion as Linnaeus on this sub- 
ject ; nor do I feel, though a clergyman, the slightest reasf^i to 
conceal my sentiments, though they are opposed to the prejudices 
which a false philosophy has generated in the public mind. I 
have formed my notions of the Noachian deluge, not from Ovid, 
but from the Bible. There the ample narrative of Moses permits 
me to believe, that the waters rose upon the earth by decrees, 
and returned by degrees ; that means were employed by the Au- 
thor of the calamity to preserve pairs of the land animals ; thai 
the flood exhibited no violent impetuosity, neither displadng the 
soil, nor the vegetable trilies which it supported, nor rendering 
the ground unfit for the cultivation of the vine. With this om- 
vielion in my mind, I am not prepared to witness in nature any 
remaining marks of the catastrophe, and I feel my respect for the 
authority of revelation heightened, when I see on the present sur- 
face no memorials of the event. On the other hand, had I witnes- 
sed every valley and gravel-bed, nay, every fossil bone, attesting 
the ravages of the dreadful scene, I would have been puzzled to 
account for the unexpected difficulties ; and might have been in. 
duced to qu' ' ^ accuracy of Moses as an historian, or tbe 

claims of tV nesis to occupy its present place in the 

sacred reco finding the Deity setting his bow in 

the cloud, t be would not again visit the eartb 
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with a flood, &nd as the oftli/ nntural token of what had happened; 
I had expected to tind a reference made to every diliivian heap 
of gravel, and every valley of denudation, as a memorial of thai 
wrath which was displayed, while visiting rebellion with death. 
In other words, if the geological creeds of Baron Cuvier and 
Professor Buckland be eslablished, as true in science, ihen muit 
the Book of Genesis be blotted out ot" the records of inspirauon. 
But as I believe in the authority of the Mosaic history, and 
see, in the opinion of Linnteiis, a strict conformity therewith, in 
letter and spirit, I may perhaps be asked, How can I reconcile 
the phenomena of nature, as interpreted by these ge<dogists, witli 
the Tiew which 1 have embraced? I have already, in my first 
pxper, declared, that *' the works and the words of God must 
give consistent indications of his government, provided they be 
interpreted truly." It has l>een announced, that the Mosaic ac- 
count is in perfect Itarirumy with the discoveries of modern science, 
though we have pointed out a palpable disagreement- Perhaps 
K similar difference may exist between these supposed discoveries 
"df modem science and the phenomena of nature. Our attention 
will now be directed to the tlotermi nation of this important point, 
Involved ill the second question we proposed to discuss. As now 
te be examined, it is one exclusively of a scientific character, in 
Which all our appeals must be made to the facts established by 
observation or experiment. 

III. Dtjea the character of am/ of the members of' Uie " Modem 
Strata,'" demonstrate t/ie occurrence of a Universal Flood as, 
exclusively, the agent in their formation ? 
The progress of truth, in this branch of the inquiry, must neces- 
'■arily be correlative with our knowledge of the " modern strata," 
and the causes which have operated in thoir production. Whe- 
liher B sufficient degree of knowledge has been acquired, or suf- 
%cient attention been bestowed on the subject by British geo- 
)bgists, I leave to the determination of the unprqudiced. 
TEnough, in my opinion, seems to have been secured to enable 
Tib to solve the question under consideration. 

Various conjectures have been offered by different geologists, 
Respecting the origin of the waters of the deluge. Some are dis- 
posed to consider the waters of tlic earth as sufficient, if once set 
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in furious motion. A iew look to a sudden change in tbe Earth's 
axis as the origin of the catastrophe, in tlie absence of all proof 
from the science of Astronomy. Some consider the waters a 
having been set in motion by the attractive force of a comet, with- 
out previously gaining an affirmative answer to the question, 
Has a comet this attractive force ? There is abundant proof 
that the planets disturb the comets, bul the converse is not known. 
The comet of 1454 eclipsed the Moon ; while that of 1770 not 
only came near the Earth, but passed through the midst of the 
satellites of Jupiter, without producing any sensible effects. 
Others, translating the phrase of Moses, *' the windows of Hea- 
ven," as literally meaning " a comet's tail," have considered tbe 
water as added to the Earth. I would be disposed, before ad- 
mitting this view of the matter, to ask. Is the vapour of a co- 
met's tail aqueous ? — The following phenomena, however, bear 
more directly upoil the (juestion under discus^on. 

1. Ej:cavation of Valleys. — Valleys, in the opinion of the sup- 
port's of the dilnvian hypothesis, may have been produced by 
different causes, such as irregularity of deposition, or subse- 
quent dislocations of the strata. But those which exist in rocks 
nearly horizontal, " must be referred exclusively to the removal 
of the substance that once filled them ; and the cause of that re- 
moval appears to have been a violent and transient inundation." 
Valleys of this kind have been designated by the very inap- 
propriate term, " Valleys of Denudation," as if they had been 
only exposed, uotjbrmed, by the catastrophe. Many circum- 
stances seem to oppose the diiuvian hypothesis, in reference to 
the origin of valleys ; among which, the following may be no- 
ticed. 



a. Shape of Valleys. — The valleys of denudation are not al- 
ways straight in their course ; they have Iheir salient and re-en- 
tering angles, their lateral branches, and their increase in width 
as they descend. When we look at a valley, at present forming, 
by the action "'' "' 'iing water, in beds of clay or gravel, we 
witness the s 'ts banks produced by the oscillations 

of the fitrean: low transporting the materials from 

one side, thet nd thus aiding the force of gravity 
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1 causing llie loose matter of tbe batik to descend. The lateral 

branches are produced by a similar process ; and the valley wi- 

{Sens as it advances, by tlie increase of its waters from the lateral 

reams, and the consequent increased transporting power, I 

n in the habit of employing an old-fasiiioned logic, and coin- 

Mring small things with great, referring analogous phenomena to 
e.same cause, and proceeding from the distinct to the obscure. 

pnder the influence of these principles, I feel myself compelled 

D conclude, thai the old valleys, with the cliaracters described, 
lIlBve been produced, like those forming under my eye, bi/ the 
^eng-continued action of running water at the bottom. How a 
•Hidden, transient and universal flood, covering the highest hills, 
cCDuld have produced these effects, I cannot conceive. The main 
ranch must have been first scooped out ; then the subordinate 
(lateral branches, in succession ; and a current in the main branch 

following each, to clear away the rubbish. Had the lateral cuf- 

ceats been flowing simultaneously with the principal one, a bar 
twould have been formed at the mouth of each branch ; and if 
■there had been no successwii of currents in the main trunk, it 
rvould have been filled with the materials of the lateral branches. 
iTo those who have studied the natural history of rivers, espe- 
rrially their junctions with other rivers or with friths, the force 

f the objection will be obvious. 
It has been objected to the theory of the excavation of valleys 
Jby running water, that now no water flows through them. But 
Mrater may have flowed through them, though now absent The 
cimrBting of a lake, at a higher level, may have cut oft' the sources 
itif several springs, and directed water through a distinct and 
ifvery different channel from that in which it formerly flowed. 

b. TJie Impotence o^ Water as an Abradiiig Pojoer. — Tbe 
(-advocates of the diluvian hypothesis, have, in their zeal, com- 
Biitted that mistake intimated by the schooluieu, " Causam asa:g- 
! quEB causa non est." It is impossible to form an ade- 
.quate conception of all the effects which might result from a 
■violent and transient inundation, covering the highest hills, and 
'«wee[»ug whole continents with destructive fury. The mind is 
Dst in tbe vastness of the operation, and the imagination is left, 
jlinfetlered, to pursue its reveries, — a most bewitching predica- 
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ment for a geologist. But we may make an approach to the 
subject. When a river is in a violently fluoded state, we nit- 
oess it remove the schI which opposes its curreDt, transport to a 
lower kvel tlie loose blocks of rock, and sweep away the animal 
and vegetable productions occurring in its course. But it is 
subject to certain HmitalioDS. Throughout its course, its valo- 
city is greatest at the surface and the middle oi' the stream, from 
which it diminisliee toward the bottom and the side^^, where il is 
least. When it enters a hollow, lake ur mill-pond, the water 
below the outlet hani its motion checked, and, in its state of codl- 
paraiive stillness, permits the heavier materials it had transported 
to subside. When a water-spout descends almost in a st^d co- 
lumn of great height, aud exerting, consequeutly, a pressure 
well calculated to remove obstructions, it penetrates the soil, and 
disperses it, along with the vegetable covering, removes the loose 
tdocks of stone, and the surrounding detritus, while it makes 
but a feeble impression on the solid rock. When an alpine lake 
bursts its barriers, it acts precisely as a river in a flooded stal«; 
carries along with it soil, loose rocks, trees and animals, deport- 
ing at a lower level the wrecks of. its course, — as happeued in 
the Val de Bagnes, by the bursting of tlie lake of Mauvoian, 
(£(/(«. Phil. Joum. No. 1. p. 190.) 

Let us now suppose a Ixxly oi' water (no mailer at preseat 
whether fresh or salt), of sofikient height to cover the highest 
mountains, and possessing a progressive motion of great velocity, 
suddenly to arive at the north of Zetland, traverse the kingdom, 
and pass off towards the south, at the Land's End, What would 
be the accompanying phenomena? The soil would be every 
where annihilated in its progress, aud, as mud, transported to a 
distance. The animal and vegetable inhabitants would be floated 
off. All detritus, boulders, and loose blocks of rocks, would, at 
the onset, yield to its pressure and velocity. But every lalw, 
every valley, every lee aide of a hill, every frith and bay of die 
sea, would speedily be in a state of comparative stillness, and 
receive the largest and the heaviest of the transported blocks. 
In the bottom «f vnlieys and lakes we should now find the wreck 
of the cataa . have we the shadow of evidence to 

warrant the t this inundation could tear up sriid 

rocks, and is in nndistn teg rated strata? No: 
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The force of cohc^on, or rather cry stall utation, is more tl>an a 
match for water falling from any conceivable heiglit, or moving 
with aiiy known velocity. The numerous islands which occur 
around our coasts, even where most exposed, and the cascades 
so commoti in the billy districts, attest the absence of this abro- 
cKng or excavating power. Did it possess this power, the Straits 
of Dover and tlie Peiitland Frith must by this tin^ have become 
uolathoniable ; Niagara should have ceased as uue of the tnon- 
ders of the world, and wooded valleys should have occnpied. tlie 
jdace of the Canadian lakes. 

While I deny to water tins abradhig power, because the whole 
lustory of rivers is in opposition, I willingly admit its Iraiisport- 
mg power after disintegration lias taken place, — a distinction to 
which the student in geology would do well to take heed. 

c Tlu Terraces in VaUeyt.~-la many valleys, on iJie CoBtt- 
HeNt of Europe, in this country, and in America, terraces occur 
in the banks, which, from tlicir horizontality, indicate their pro- 
duction by vrater at the period tliese valleys were lakes. Several 
terraces may be traced in some valleys, and these, accordiug to 
PrefesSOT Buckland, " shew tlie number of successive stages by 
which the bursting of the gorge took place." — {Rel. Dil. 217.) 
InLochaberfour'suchterracesoccur,shewingfoiir successive erup- 
^ns. These terraces, however, arc declared to be " all of post- 
diluvian origin.'" — (/i) Whatever be die era of these terraces, 
Aey demonstrate a few truths, which cannot be very agreeable to 
flle supporters of the diluvian hypothesis. Many lakes formerly 
existed, where valleys now occur ; and there are agents in Nature 
..capable, at different intervals, of opeuing the barriers of these 
'Ulcs, and permitting the water to escape suddenly. Such lakm 
'and such agents may have existed before the flood. Each bursli- 
Ibg must have resembled a deluge in its effect upon the district 
^tbrough which the waters passed, and the wrecks which it would 
^40GUmulate at the lower level. When, therefore, we witness a 
liley, the present waters of which empty themselves by a nar- 
TOw gorge, how are we to determine whether that gorge has 
lieen opened before the deluge, at the deluge, or after the de- 
[e ? The Vale of Pickering, in Yorkshire, may be taken as 
example. According to Professor Buckland, it was an ante- 



1 
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diluvian lake (it would have been, tVom its cliaracters, a valley 
of deaudation, had il not been necessary to have a sheet of fresh 
water for the antediluvian liippopotami to swim in) ; the deluge 
opened the gorge at Malton, and converted it into a postdiluvian 
valley. Sut It is just as probable that it was a postdiluvian lake, 
and that the gorge of Malton was removed by an agent, ^milar 
to that which opened its northern neighbours in lx>cbaber. 
When we see a valley, the waters of which flow out at a gorge, 
we may infer that it was formerly a lake. We may also infer 
that a sudden deluge couJd not tear away the barrier rocks, un- 
less previously disintegrated ; and we may watch the transport- 
ing power of the present stream ; but if we have any geolc^ical 
caution, we will hesitate about fixing the era of the change. 

These tenaces are found in greater numbers in alpine districts, 
as might have been anticipated. They occur, however, even at 
low levels. I have already noticed diree examples in this Jour- 
nal, and I have more to produce. They are much more nume- 
rous than is comnioiJy imagined. Even in the valley of the 
Thames there is reason to believe they exist, though this hc^ow 
is pronounced, by Professor Buckland, a valley of denitdatioa *. 

" In tlie " Reply " 1 am actuseil of supporting one of my lionduBlon* " bj 
stating, on the mvaiUerprcted authority of Mr Trinuaer'a paper," that several 
of the reputed anlediluvian animals occur in the poslililuvian, regularly strnlj. 
fied clay, &c. But how ia this grave change of iniainterpretatinn aupported ? 
" I venture (he says) to assert, that no remains of this Idud have ever been 
found in the peat bogs of any part of the valley of the Thames, still laM in 
the regular slratifieJ clay, that is, tlie London c%." Had I really said that Uc 
Trimmer found these remains in the " London Clay," the iJiarge would have 
been well founded, as he eays that they ot-cur atove the London dofi. Sut 1 
lay no such thing, Is the I^ndon cLny (in the geological sense of the kem) 
the only reguiar slralified day with wiiich my opponrail is acquainted i This 
cannot be the case. Or can he deny, that the "^ Brentford day " ia less ivgife 
larly stratified than the " London clay V I use the phrase, olmoiulg coHBisttnt 
with the authority which I quote J and I was the more inclined to do »o, forUie 
purpose of exhibiting the distinction between thiareffularli/slra^fied chijvaitbe 
ordinaiy diluvium, which is irr^pilar in ita stucture. So &r, therefore, / ham 
been misinterpreted, not Mr Trimmer. But there is still a difference betwfOt 
us. Professor Bucltland says, that he has visited the clay in quealioB, and 
pronounces it ' Last spring, when in Iiondon, I was anxious to see 

a genuine exa anri the mute so, as Mr Trimmer's remarlta in- 

dicated a veiy m ; and because I had suspected thai the ad- 

vocates of thei were in the habit of confounding together, at 
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Mr Greenough, a streutious supporter of the diluvian liypothc- 
sis, has stated in bis GeoI<^y (p. 121.), that " the valley of the 
Thames, in London, is contained in thai of wliich Clapham Rise 
forms pari of the boundary on one side, and the Green Park on 
the other; aiul this, again, is contained in the larger valley, 
wkicti occupes the interval between Highgate and Sydenham. 
Arrived at these points, wc find our horizon bounded by a chalk 
ridge still loftier-" These included valleys throw great light on 
the history of the globe. They are like the circular vaileys in 
riyer courses : they mark some of the features of a former state 
of things ; they assist us in traciitg the changes which have taken 
place, and even the agents concerned in their production: but 
they ^ve us no dates. 

11. Formation of Gravd Beds. — Thematerialsof which these 
beds consist, appear, in general, to be rounded blocks of rocks, 
confusedly mixed together, or presenting but indistinct marks of 
stratification. The blocks are seldom angidar, and never exhibit 
the surfaces or edges of a mass recently detached from an un- 
disiniegrated rock. As these masses are supposed to have been 
derived from the rocks which the geological deluge tore fnooi 
their beds during the excavation of the valleys, we might expect 
to find them exhibiting numerous instances of tolerably fresh- 



least, two of the " modern atrata." Nor was I disappointed ; for that whicli 
my opponent has pronounced dlluviuin, I found to be Laciatrine Silt; and 
Tay conclusion rested on the tallowing tacts : I. Tbe beds, and ,thdc stra- 
ta of line cby and f«nd, are nearly horizontaL 2. They contain, here and 
there, thin horizontal patches of small rounded llintj pebbles, (precisely eimi. 
lar to amall layers of gravel which I had seen in genuine examples of Mmilar 
arigin), indicatjnf; the influence of occasional tloodg. 3. Scattered through the 
cl>y, I observed several pieces of sheila, the present inhabitanta of our lalies 
or alow running streams, viz- Helix peregra and complaTutia, Turbo fontijaSt, 
and Csnfium comeum of Montagu. It is evident, therefore, that a lake existed 
here which has tieen filled up by slow d^rrees, and the character of the 
rials, and organic remiuns of the difierent beds, mark certun epochs 
pTOCMb It is fortunate that t||ia example occurs so near London as to be of 
easy access to the members of the Geological Society. Perhagis a good deal 
of tbe] reputed English diluvium may, upon investigation, be found 
ctutrine silt, as in the present instance. 

\ VOL. XIV. no. 28. APEIL 1826. I- 



^ 



the I 

leal 

■1*. J 

m 



222 Dr Fleming on Ihe Geological Deluge. 

fractured surface, and the edges and corners still nearly oitirc. 
But when we find the reverse of all this generally to be the 
we must draw the conelusion, that tlie fury of ihe agent, which 
collected the contents of diese beds, was chiefly expended on the 
loose and weathered blocks on the surface^ This is a Fact of 
some value, especially when viewed in connection with oUi£V cha- 
racters exhibited by the gravel. 

The clay or loam associated with the gravel, according to Pro- 
fesscH' Buckland, " possesses no character by which it is esjsy to 
ascertain the source from which it has been derived, bu$ uaue^ 
varies with ihe nature o/^ the hills composing the adjacerti. 
irictsJ" — {Rel. Dil. 191.) On the sup)K>sition that this Joam-was 
derived from the finer portions of tlie soil and detritus FetOoved 
by the waters of the deluge, we might expect that it would "pos- 
sess something like a common character, not in England onlv 
but over the globe. But when we see it vary with the nature of 
the neighbouring hills, and consequently with the soil and.detri- 
tua which they produce, we are irresistibly led to iufta* lite-Ope- 
ration, not of a universal, but of a heal agent. . . < , 

According to Professor Buckland, the " diluvial gravel isal- 
most always of a com)>ound character, containing amongst fAf 
detritus of each immediate ndghboarhood, wliich ustudl^JitrMis 
its greatest hulk, rolled fragments of rocks, whose [iativo,bed 
occui's only at great distances, and which must have been driitgd 
tlienco at the time of the formation of Ihe gravel, in whichi they 
are at present lodged.''" — i^Ih.) The rolh'd character of tbe,..gra- 
vel is fatal to the supposition of a sudden and transient iaunck- 
tion, acting upon fresh portions of dislocated strata. The ar- 
curastance of some of the bloi-ks having travelled from a distance, 
is equally satisfactorily explained, on tlie supposition of a porliol 
Hood, occasioned by the bursting ol" an alpine lake, as by a sud- 
den and universal Hood. We can scarcely, however, avoid ask- 
ing the question, Woidd not a general ilood, raging violently, 
have produced gravel, of so confused and mixed a character, {is 
to render it difficult to trace the origyj of its materials.'' ,,Tlus 
local charf""*"- 'hough apparently hostile to the diluvian hjrpo- 
the^s, is to society in an economical point of view. 

Norway 1 oh from this transient flood, for, acconl- 

ing to Pt 1, pebbles of her rocks have been car- 
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ried toEngknd. But our country has been more highly fa- 
TtJiired. Had it been otbetwise, instead of gold reposing at the 
'base of the Leadhills, or stream-tin in Cornwall, they had been 
Teitin^ far from tSieiP birth-place ; probably, if the deluge was 
from the north, in the bottom of the Bay of Biscay. 
" Th^e is one character exhibited by the boulders in the'^gra- 
vel, of a truly interesting kind, in a theoretical point erf view^~ 
•tHi interreiition of valleys between the rocks from whence they 
c£(ine and the station tlfey now occupy. It seems to beidnHtted 
'on all hands, that these valleys did not exist at the period of the 
transportation of the gravel. Mr Greenough declares, -that 
•** the blocks of gtanite on the Jura ettesit tbd noff-existenee of 
the Luke of Geneva at the tirfie of their transportation,'^-^G^?: 
l^i)"; and, according to Professor Buckland, '< tlie quartzose 
pdbbles found on the tops 6f the bills round Oxford andHenly, 
-m-cre drifted thither from the central parts of England, before 
the excavation of the presentvalley of tlie Thames."**-*(i8rf. jDt7. 
94S^ If, then, we consider the grafvel as diluvian, tfhe-TaUeys 
must be regarded as p6stdihii>ian ; or^ if -we consider the vaJdeya 
ias'iiavitig been formed at the detu^, then the beds ^- gravel 
niubt be i^garded as arUediluvian. • Pixxfessor Buckland has<eR^ 
d^ai^^pured to irvoid the' adnlission of these condu^ns. ** It 
S(^ms -fm^babie that the^r*^ rush of these waters drifted in the 
prflibJeS within ihe great escarpment of the oolite, and strewed 
th^te^dtier the theti nearly continuous plains; and that the val- 
tej»sf*#epe 5^«?^*^^% scooped and furrowed out by the retiring 
dettdnot tliesfe same watere."'* — i^Rel, DU. ^3.) Is it ccinceiv- 
iftlf* *that this suddeft, transient and impetuous deluge, should 
hft^ tfan^ptof fed, in its first rush, various kinds' of boulders^ ten, 
twertty, 6r hundreds of miles, strewed them over nearly continu- 
otis plmiis,'and then proceeded to scoop and farrow out numerous; 
defeji'Siiiif extensive valleys in these plains; whilst it permitted the 
dc^iosifsc^ 'its first rush to retain undisturbed possession' of the 
trtatita' lb" which they were first* brought ? Gould I bring my 
Ttkhd to assent to such stiktements, I should cl^m to rank with 
J^Shtti Aj)ella.'" But the difficulty does not end here. In these 
TaSl6y^; i^p^oited to have been excavated by the retirrng waters, 
ejiteriMvfe 'depositions of gravel occur. {Rel Dil p. 251-2.) Thi* 

' . P X . . . 



S a third 



224 Dr ricming on Oie Gedogitid Ddvgc. 

last circum stance, which is far from uncommon, marki 
epoch in the history of valleys and graTcl. Id the first petiod, the 
gravel was transported across coDtinuous plains. In ihc second, 
valleys were scooped out. In the tliird, the bottom of these val- 
leys received dajjosits of gra^-els. These facts intimate successive 
operations, executed under different circumstances, and seem fit- 
ted for leading to the inference, that some time Jntcnened between 
the several changes. They certainly do not support the cottclu- 
Rion, that the three phenomena hud theii origin in the samesudden 
and transient inundation. Under all the circumstances of the 
case, the young geologist will feel himself without a guide, and 
without a test, in determining the rera of the formation of a bed 
of gravel. 1. It may be antediluvian, produced by the bursting 
of a lake (for lakes must have been numerous, indeed, and ex- 
tensive, before the excavation of so many gorges and valleys by 
diluvial action), spreading its wreck on nearly continuous plains. 
2. It may be the result of the first rush of the dlluviaa waters, 
previous to the formation of the valleys of denudation. 9i It 
may be the wreck of these valleys, produced during the tiunuit 
of tlie retiring waters. 4. It may be the result of the very last 
cfTorlof the flood, to fill up the frightful excavatitms it had pro- 
duced in the fury of its retreat. 6. It may be postdiluvian, and 
the result of the bursting of an alpine lake : and this gravel may 
have been deposited at very distant intervals. On the banksof 
GlenmornaaJbin, diluvium may occur, referable to four different 
burstings of the Lochabcr lakes, and all of them prior to htraaan 
record. The diluvium of Martigny, fiwn the bursting of a kke, 
was formed in 1818. When all these probalwlities are taken 
into consideration, ftw, who generaliKe with ordinary canlior, 
will feel inclined to refer to one a-ra the formation of all our ir- 
regular bods of clay and gravel. 

Independent of the depositions of confused portions of gravel 
and loan), there are likewise extcn^vc depasi[ions of saod, and 
gravel, and clay, of the same materials as the so-called dilu- 
vium ; but which, by being divided into beds and strata, indi- 
cate a subsi"^""'* fixjm water in a state of comparative stillness. 
The chara ' * beds seem to have been in a grpat roea- 

sure over] advocates of the diluvian hypotbensL 

It is not p h beds could have been produced by 
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a stidden and transient flood, which, in its tirst rush, transported 
" Norwegian pebbles'" to the pliuns of England ; and, by the im- 
petuosity of its retiring waters, scooped out the Solway Frith, the 
English Cliannel, and the Lake of Geneva. On the other hand, 
a lake at a high level, bursting its barrier, and carrym^ the wreck 
into a lake at a lower level, would give origin lo stratified gravel, 
aaadandclay, such, for example, as maybe seen in the neighbour- 
hood of Edinburgh, and on the south bank of the estuary of 
the Tay ; and wliicli lower lakes have in their turn been draiaed. 
The last character which I shall notice belonging to those beds 
ai loam and gravel supposed to have been formed by the deluge, 
is the presence, exclusively, of the remains of Jand animals. 
This fact IB supported by the testimony of Professor Buckland, 
in his " Inaugural Lecture," and " Reliquite Diluviance;" by 
Mr Greenough in bis " Geology -^ and by Mr C'onybeare in the 
" Geology of England and Wales.'" This character yields a. 
demoiistralion, that the water, which in its fury produced or 
transported this gravel, passed over a'portion of the Earth's sur- 
ges, on which dwelt land animals, and that a flood from the sea 
had not been concerned in the phenomena in question. To the 
matter confusedly brought together by this flood or floods of 
freak water, I have, in my second paper on the " Modero 
Strata," given the name of Laatsirin^ Diluvium. Had a sud- 
den, universal and transient deluge been the agent concerned in 
its fbnnation, then should we have looked for the remains of the 
animals of Hie sea, mingled in sad disorder witli those of the 
land and the lakes; or rather flshcs, ^cUs and zoopliytes, where 
we now find the wreck of hind animals *. Even the peculiarities 

■ In iiij first paper I hail enumenitej_^uc characters iiflocu-itrine diluvium, 
indicating, that a universal flood had no shore in its rurmation. Four uf these 
chaiBcters are admitted, directly or indirectly, In the " Iteplj." But the fifth 
{•''Ifte absence of marine eicuviie,") is brought forward Bpunst rac as an exsui- 
jde i^"'mii^ated facie:''' and it is odiled, that if I had ever bqcu or beard of 
tlneB exungiles, which are quoted, of ttie presence uf nmvine remaiiu, I never 
would have advanced ^iich an argument. One of these examples is uofurtu- 

e, Its the learned Professor s(«mB to confound three diflereot formations, — 

tike Crag, mapper laarim fotmatiinn (Hstinguished from those of the modem 

i, lij* the spiacies of sholla, hut espednlly the zoophytes, which it contains i 

« Diiiitbim, containing the remains of land animals :~-and f^a. 

tint DiluvUtni, containing the relics of exisliiig marine shells of the neiRhbour- 
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of the remains of ihe land animals Btand opposed to the gedo- 
gical deluge as it has been inttrprcted; fortliese belonged to in- 
dividuals, which, according to Professor Btickland, " lived and 
died in the regions where their remains are now found, and were 

iiig aea. In my aeconil pnper, I intiinateci niy acquBuitanee with hia two first 
eitiimples, aiid I added sis others, with whiLh he might have been acquainted. 
Vet'inj opinion reniDins iincliun^eil ; and I misstate no fiicts, while I preaerre 
a distinction Tn geology ( irbit'b my^ opponent will saon find it nerefleoiy l» 
odt^Wielwwii IiBoustrioe nnd Marine (BluTiuin. In the appendix to tuaji*- 
pei: he irecura to the same subject, and consideia, that the facts I advance in 
my second, are in " direeC contradiction " to the opinions ailj'anceJ in the first. 
tlste ho Inbours under ignoralin ffriic/ji, which a repenisal of my two papen 
would irearitly remove If 1 allow him to use wy temw with Ai(dijpM»a/*^»i. 
fieaH^i, I have too much reapoct for hia lineal powers to attticipale a fti^U" 
in his oliject But U' the terms I use be t»lien in the Bense in wluch ), ^rp 
defined (hem, the cliarge of'' contradiction" will tie found without pr6b£ 

Professor Biickland, rising, as >t were, in hia demands, having iiindecf ual 
rhtMf'cJtntradTi^ted myself, announces Ihe cnuse of my misfortune artd tU'n- 
teirt «f»™y guilt.— " NoCbeoig aware of fiuits which so materially affect hits. 
gument^iBt, th£ tine of bia writhig the p^er in question; at any ratc^;it 
wculd lipre mora oomipd/ii oetniwfcrf^/iu error, than to leave to me the tad 
of pointing it out, tun! applying it to my aitvoutage in the matter at issue 1m- 
tween ns.*' Is it prabaUs that I could hm-e been ignorant o^eigit facta at the 
time of writing my first paper, whidl I ^ve in detail in the iwiifuiui fltutj ot 
Bec»Hd;]«per ; or that I would record these eight facts in the aero^ StS^ 
whii^ cunlrqdifteit my statemenl^ in the ,fiiBt, without offering any expila|ii^ 
tiun f Low, indeed, must be my rank in the intellectual scale, in the opiiuDO 
of my opponent, if he he disposed to reply in the affirmative. But I caA'^iv- 
duce e^'idence that it was not pottlbUi 1 could be ^onint sf same at ihe beti 
at l^t, etated in my socond at the lime I wrote the Brst paper,, iiar Cqr[ekb> 
leeii years previous. The first of (he eight examples of mirh>e dUu^iun 
in Scotland which I c^iiotc, is from a jniUiihfd paper <if n^ eva, and to ytiiiiit 
there i» a pnrticular i-cforrehce, on a bed of sea-shells, on the Houth' tanta d^ 
tlie estuary of the Forth. This bed, an ttaltd ii my teccmJ paper, I ezamiBtd 
in lOOG, read an account of it to the Wcmeriaii Society in 101 1, aui]. piAiligJi. 
ed this account in tile Annals of Philosophy. for August 1914. I may i^enm. 
Hither, and say, that it is Tuitpmbable that Professor. Bucfcland wa^ignarint 
of (Ms demonslralinii of my previous acciuaintalice with these reputed eonfci. 
dibtsary' ftots. He quotes Captain LaAey's pnper'od the marine shGlb't^'Ofe 
I^usley Canal, from the Annals uf Philosophy for Februacy 1814, and taj pa. 
per referred to •«*'' < in the some work, in the number fiirAtigiii«i4f He 
same year. ' ~'-^ Momuirs, whiiJi he also quotes, cuntain "^ tlniihl 

rtference. ] 'viucing proof ol all (on the suppoBitioo ,tiwl.tM 

read tbe papi -riticise) is the &ct of this example of qiumk 

tUluvium beii ict^ 1. adduce in illustration ul' the liislorv it 



Dr Fleming aa the Gd<jlogkal Delugt. S27 

nat drifted tliiiher bj the diluvian waters from other latitudes. 
{Rel. Dil. 44.) It is iiupot^ible tor nie to form a conception of 
S sudileii, violent, transient, and universal flood, whicli trans- 
porled Norwegian pebbles to England, yet did not bring along 
with these a few carcases of the truly arctic animals, sueli as the 
white bear ; neither floated off to Africa the land animals wliich 
were browsing on the continuous antediluvian plains of Eng- 
land. To me it is equally inconceivable, that the inhabitants 
of southern and tropical, countrieE, were not dnfled northwards, 
and a few of tliem left in England by the agency of the retiring 
Haters. Yet our diluvium contains not the productions of the 
polar or equatorial regions, but exclusively the remains of the 
cwrJy inhabitants of the British soil. This character furnishes 
another demonstration, that thc'agcnt or agents concerned in pro- 
dudng the diluvium, must be regarded as having possessed only 
a limited or local authority. We must be carei'ul here, oot to 
confound with " Lacustrine Diluvium," deposits on which I have 
bestowed the title of " Marine Diluvium." Portions of this 
diluvium have been fonned within the period of authentic his- 
tory ; other portions arc of earlier origin. The bones of land 
aoiioals may occasionally be expected to occur in this formation, 
fte the inundations of the sea, by which it has been prixluced, 
njight have mixed with the spoils of the deep the relics of the 
dead or living terrestrial inhabitants which it met with in its pro- 
g^ess. 

. >3l Mud in Caves. — la the celebrated cave at Kirkdde, there 
iq & layer of mud in the bottom, inclosing the fossil bones, and 
ttvcr ttiis bed there is a covering of calcareous stalagmite. Pro- 
fessor Buckland considers th^ bones to have been carried in by 
hyasnas as their food, when they dwelt in this den anterior to 
the deluge ; that the mud was introduced by the waters of the 
tpluge ; and that the stalagmite is decidedly postdiluvian. 
H^/. DU. 48.). Another enpiauation is offered by the some 
tptlior, of tlic mud mid bones which occur, nearly filling several 

ie ibrmation. By ytioting in tlie " Iteply " only ibe latl of mj- njA( eiam. 
9, the reaJer may be misled Into the bElief (hit the r^roach ia merited, 
ml tfe/'Jf of thcra been quoted, as justice required, it imuH have 
ba ftnirt the reftitntlon of the charge nf ipioranre and want of can. 

IBf it bu bsea sumewhat liiulilT brought forward to tupprt. 
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caves in bmestoiie nicka at Plymouth. Instead <rf having re- 
course to hyaenas as carriers of the bcmcs, he saya, " that the 
animals had fallen during tlie antediluvian period into the open 
fissures, and there perishing, bad remained undisturbed in the 
spot on which they died, till drifted tbrnords by the dilunait 
waters to their present place, in t!ie lowest vaultings witb wbidi 
these fissures had communication.'" Rel. Dil. 78, 

The safest way of proceeding, in such circumstances, is to e»- 
de»our to discover some analogous phenomena, the history of 
which is not involved in obscuiity, mid apply the cxplaiiation 
wluch offers itself in the last cases to the itlustratiou of those 
which are more ancient and obscufc. Fortunately anch cases- 
are accesuble. In Wokey Hole, in the Mendip Hills, a cave 
occurs with lateral chambers ; mud likewise occurs ; and in this 
mud are found human bones, and a piece of a sepulchral urn. 
These hones are said to be " very old, but not antedduvion.'* 
Where is the proof? or how are we to distinguish between ante- 
diluvian and postdiluvian bones? The mud, too, is " ^i- 
de^tly Huvialilc, and not dihivian. How are we to distinguish 
between lluviatile and diluvian mud ? Not by their contents, for 
bones are present in both. Not by a difference in juxtapositkiD, 
for both occur in caves with the floor as their bed, and stalag- 
raite as » covering. The evidence, however, of ihe mud b«ng 
duviatile, may be considered as complete, as the spot on nhich it 
rests is within reach of the highest floods of the adjacent river. 
It may thus he assumed as a fact, that local inundations or floods 
ore capable of conveying mud into caverns, and depositing ii on 
thdr floors, under circumstances perfectly analogous to the ao-eall- 
ed " diluvian mud," and of surrounding " postdiluvian boBps"^ 
as the diluvian mud is supposed to have surrounded " antedi- 
luvian bones," In another cave in the same neiglilwurhood, 
numerous bones and skulls of foxes were found. It is likewise 
stated by Professor Buckland, that, at s little distance from the 
Cliff of Paveland, " is an open cavern, to which it is pos^ble to 
descend only by a ladder, and which, like the open fissure al 
DuncouibeP, lius at its bottom, and in the course of its 

descent, the i "■•tons of sheep, dogs, foxes, and other 

modern animi ally fall into it and perish.'' lu re- 

ference to tht Is and accumulations of bone% the 
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rRTned professor offers llie following sensible ol)scrvations : 
S Animals al this <lay do full continually into the few fissures 
■at are still open j and tamivorous, as well as graminivo- 
UE animals, lie iii nearly entire skeletons in the open fissure at 
hincombe Park, each in the spot on wlucU il actually perished, 
^Q the different ledges and landing places that occur in the 
Course of its descent; and from which, if a second deluge were 
nitted to this fissure, il could only drift them downwards, and 
Irith them die loose angular fragments amidst which they now 
, lo the lowest chambers in which the bottom of this fissure 
terminates.'" (lb. 78.) The bones in caves may have been drift- 
1 in from open fissures at a high level by water, whether in the 
isractcr of a local or extended inundation ; and the mtul may 
fee referred to a similar origin. But, in all this, there seems no 
ground to infer the exclusive agency of one sudden and transient 
deluge, when causes still exist, though of a more humble kiitd, 
adequate to produce the phenomena. 

The cave of Eirkdale does not present any appearances, War- 
iBnting an explanation difTerent from that which applies to ac- 
taowledged postdiluvian fissures and caves. The rounded ca- 
s in the bottom of the cave, resembling, according to Mr 
ypung, " such water-worn hollows as we see in rocks, in the beds 
iff, rivers, or on the shores of the ocean," prove, that, at a period 
HBtecedent to the inti-oduction of the bones, this was a fissure m 
the limestone traversed by a subterraneous river. This is ren- 
idercd more than probable, by the numerous other fissures exist' 
J in the same lied, into one of which, in the immediate neigh- 
bourliood, the Rical Beck enters, and for a certain space becomes 
k subterranean river *. We have here, therefore, an agent ca- 



• The proof which Is brought forward by Profeasor Buckkni!, that the 
jjkdule Cave was not fbnned or modified b v the agencj ol* water ia singnhr- 
defecttre. I'be sides " are constantl/ rough," Were tbej never smooth ? 
>e linieatflne in which fossil shells are imbedded decays more ra^ndly thjiQ 
e re^cs it encloses, when exposed to the weather or (o damp air ; as the sur- 
•e of every secondary limestone testifies. (Tatu the columns of St Paul's as 
;e]uunple.) Nor is the proof^ that the bonea in the aame cave could nnt be 
troduced by running water, more satiB&ctoryj " because it ia impoaaible 
Rt now, or at any past period of time, any river should ever have flowed 
ere." A river flows, at thia moment, not a hundred feet diatant, and itg 
Minel is only 38 feet lower than Ihe cave. There are many other rivere in 
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palile of bringuip; iii llie mud dnd bones from higlier fisaiires, if 
BHi:li existed, and depositing l)olh in their pi-eBfiit siltlfttion. 
Tlio existence of such fissures eaunot he doiihr^d, since Pifofrt- 
sor Buckiftiid has made the coneesskin. " The fnet abcady 
mctitioiied of the iiiguirment of the Kicul Beck, and otltcr adjsi- 
cent rivers, as they cross llie UmestoiiD, slioiving it to aboanc) 
with many similar cavities to tliuse at Kirkdalc, renders it Hkielv 
that other deposits trf" bones may hereafter be discovered in the 
same nciglibourhood." Bui are there no open fissures in this 
bed of limestone still existing, as natural pitfalls for modem ant- 
iiiala, and furnishing intimations of the former state of the dis. 
trict ? " In Duncombe Park, in the immediate neighbourhood, 
i\nA in ttic same limestone rock, there is nt present nn irregular 
crack or fissure twenty fcel long, and three or four feet broad, 
which is almost concealed luid overgrown with hushes, and whioh 
Iteing nearly at right angles to the edge of the cliff, lies like a pU 
fall across the [wth of animals that pass that way. It descends 
oUiqnely downwards, and presents several ledges or tandiitg 
jiIbccb, and irregular lat^'al chambers, the floors of which are 
strewed over with angular fragments of limestone, lallen fiuni 
the sides and roof, and with dislocated skeletons of animals that 
liave, from time to time, fallen in from above and perished." 
(J7ei. D'd, 55.) Tiie fissure was found to '* contain the skelptons 
of dogs, sheep, doer, goats and hogs." " The bones lav looseand 
naked,"" A local inundation flowing into the fissure would trans- 
port the bones to the lowest chambers, and leave them in the sam6 
circumstances as the so-called antediluvian bones. The evidence 
thus appears to be in favmu' of that 0[nnion, which sunposft 
that the bones in the Kirkdale cave were brought to their pf«>- 
sent situation from caverns at a high level, by the agency of wa- 
ter, wliich deposited at the same lime tin,' mud in wliich they are 
imbedded. I say imbedded, because the mud does not appear 
siinplj' to have filled up the interstices or layers of bones, biit 10 
have atwipendcdaxiA enveloped' many of them. *' IVfost of them 
are broken into small angular fragments and chips, Ihe greater 

the naghbourhfl ■■er Uie same bed of limestone, in whidi the 

care is situate, t ot'tiseuroB. tl'he reader, from thi^re thrt!<. 
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part • of which Jay separately in the itiuiV — (Rel Ihl 12.) 
The; present ^xisiteDce of pitfalls, and aubterrafiean river* in 
tbe^ sai^e liinestiQiKer li^^wi^e g^vea strong probability ta the infer- 
e^giiBfhich wehayeclrawDj^or rather would amount to. a pwoof, 
pfpiKidfd tber^ibe noting, in the condition of the bones them- 
sftly-e^uiustifying the propriety erf another explanation. 
•j nP^ bonestin the cave are chiefly fragments, and besides the 
s^all . splinters^ numerous portions of the ends, or the noost solid 
portions of the larger bones, the jaw and teeth, occUr. Some 
of , t^ese. splinters are angular, " but many others were decided- 
ly. ;rounded and smoothed at the projecting p^ts,. bearing obviotis. 
nMirJiis of haying been, long agitated by iw/tte^r-- Young, Wern, 
ijfem*, iv. ^66.} These cireamst^nces.aonfirm the suj^sitioo, 
th^. xi^ bones were drifted into tbeir present position by watnv 
e^p^cially when we keep in view, that the bones of the diiferent^'*. 
c;^ J were, found qp-exteBL§iveJy distributed " even in.tlie inijiost 
agi^d smallest recesses/'— (fl^t DH 160 Processor Buckland, in. 
ei)4^YPuring to establisl) his hypothesis, that hyaonas dragged, in 
ti^ bones. in question, considers the rounding of the fragments as: 
hailing been produced by the.tr^a^ing ^f the animals in the bot« 
tpip of their den. His chjef .argument,.- however, is demved 
from indentations which are observable, on some of theibones, 
apd which be refers to the nibbling of the hyenas whileoraok^ 
ing the bones, in order to extract the marrow. Even admitting 
thfi^t these indentations have beeq produeedj by the teeth of hy«- . 
nas^(aQ opinion not rendered eyen probable), atill we would ad- 
here to the explanation already ^ven^ since these markings may - 
liave.bcen produced by hyaenas pn the bones .a$ they lay. in the 
original pitfall, to which these deprediatot's may -have had ac« 
cess. In reference to the marks or pits on the ulna of a wolf, 
and tlie tibia of a horse, occasioned^ in the of)inion,of the Pro* 
fessor, by the canine teeth of an animal of. the size of a weasd, 
lie. adds, " These pits must have been fornried before the bone 
was imbedded in mud in the lowest recciisses of the cave, and 
probably whilst it lay expcfsed in some upper cavity of the rock.*" 
Why refuse to adopt a similar explanation of the larger mark- 
ings on the Kirkdale bones ? But, if the hyaenas. carried in all 
the bones, it may be asked, why did they transport thoi^e of such 
small animals, as water-rats, weasels, rabbits, pigeons, snipes, 
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and even larks,— animals, wliicll to a liungry hya>na, would not 
be a mouUiful. But tlie difficulty increases when we cooler, 
that, if the evidence ta conclusive to prove that the hytena carried 
in the bonca of the elephant and rhinoceros, and reduced them 
to fragments, it equally proves that the small bones of these ani- 
mals were carried in by the same agent ; nay, more, that the 
liyaeoa which gnawed the bones of an elephant, condescended 
to pick the flesh from a mouse, and separately break its jaws and 
legs. This would prove too much. ' 

The circumstance of Professor Buckland discovering some 
rounded pieces or balls, which he considers as the album grsecum 
or fecal matter of the former inmates of the den, at first sight 
strengthens his conjecture. Mr Young says, that, " having oi>- 
served some pteces of bones nearly in the same state, I am not 
without suspicion that the whole may be portions of bone, dB- 
composed in the cavern, and reduced to their present form by a 
mixture of water and other ingredients." Without venlunusg 
to give an opinion respecting tills disputed matter, I may add, 
that, even viewing it as the fecal matter of hyaenas, it too could be 
carried in by a flootl as easily as the os calcis of a watcr-rat« tlie 
jaw of a mouse, the u'na of a lark, or the shoulder-blade of a 
small duck. The evidence proving the Eirkdale cave to have 
been an antediluvian den, thus seems, in all its parts, so deS- 
cieot in precision, as lo warrant the rejection of that hypothesis 
it has been produced to support. 

In several caves (some in such circumstances occur in the 
neighbourhood of Kirkdale) the mud does not cuutaiu any or- 
ganic renrnns. lu such coses, the flood must have, been txuly 
local, or passed ijirougli caverns destitute of the skeletonB of wild 
beasts. 

Though the mud in some caves is continuous, in other cases 
it is distinctly stratified, intimating its introduction to the cave 
at difl'erent intervals. *' In one large vault at Oreston, where 
the quantity of diluvium is very great, it is stratified, or rather 
sorted and divided into laminae of sand, earth, and clay, varyii^ 
in fineness, b 'arable tu the diluyial washings of theiad>- 

jacenl countr artiaJly interspersed with small frag- 

menU of clay i."— (flc/. Dil. 70.) 

The last cr h I shall notice connected with tile 
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mud in caves, is llie absenc:e of similarilv of colour and o 
Htion tn dii&rrat districts. In llie mtid of the gL-ological deluge^ i 
prudaced from the wreck of Norway and England, or ralhet dr | 
the wbole suffat-e of the earth, we might expect the exhibilioi^. I 
of a'cbintrton character in all cares. But wheu different cavci^fl 
have mud of a parlJcnlar local character, the infenmce is obriou^' 1 
dM 'tbe MMM amcemedni Its prodocdoD hsra fikcwtse beeff ' 



' TV 



; I.. 



IV. Ejrlinct Animah. — If eTSfa sdddeft; oniTersal, and im. 
petuous flood, sweeped our island in ils furj, land animals must 
Inve been' drowned and earned off^ or, as Professor Bnckland 
expresses himself, '* every thing tlwit lay withmit, on the ant&. 
dihivian surface, must have been swept far away, and scattered 
by the violence of the dituvian waters."" — {Rcl. Dil. 39) If we 
admit the truth of this statement, we sliotild not expect in our 
ODUDtry a single skeleton of a native animal, in our grareli or 
loMn, or in caves. Yet it is admitted that numerous relics of land 
animals, which lived and died in the country, are generally di».' 
tributed in gravel, loam and Caves. I am inclined at once to' 
conclude, from these premises, that no such geological delugB 
ever occurred. Nor is other evidence wanting to justify the 
same conclusion. If these remains " were drifted from othar 
countries to those in which we find them," we may ask, firom what 
countries ? Not from tropical regions, for the species of hyccna, 
elephant, and rhinoceros, the remains of which occur in our su- 
perficial strata, never were tropical animals, although from naine 
the general reader may be betrayed to audi an opinion. If these 
mmains " floated backwards and forwards by the flux and r^ 
flux of the mighty currents dien in motioij, before the carcases 
became putrid, and the bones fell piecemeal into the gravel, as 
the agitation subsided," then should we expect to find the relics 
of the animals of arctic, temperate, and ti-opical regions, mingled 
in the same gravel ; in other words, all the laws which regulate ' 
the phyacal distribution of animals would have been violated^ 
asd our gravel-beds would have been full of the monuments of _ 
the rebellion. Yet there is no such confusion; consequently 
there have been no such mighty currents. 

Perhaps the most interesting fact in the historv of the relics 
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in our modem strata, is the occui-renpe in (he same gravel of tlie 
bones of animals which havt become extinct, with fiiicli as liave 
Ijcen esiirpated by the chase, and with such an stilt inhabit the 
tountry- This fact, while it thrdws great light tm the furty 
Htate of the animal kingdom, may Le ivgardttd as the AeoM- 
blou- of the diliivian hypothesis. The extincL animals wen^ ao- 
cording to Bamn Cuvicr and Professor Buckland, entedtluvin^ 
and porished from off the earili, by the destructiTB agni^icf 
the dJluvian waters. The olijcction to this ex plana lion is ud- 
amwerablc. Ihe dilurian waters mnst have drowned aU land 
animali ; yet many which lived in the reputed Rntetliluvian 
world, still live and flourish, in the same countries whravihets- 
niains of their progenitors lie interred. I can find no attempt 
to explain these facts, exccjit that, in the Rel'iquiar DiitevkintF, 
{[L 41')> then; is Riontion made of certain species having f'n- 
established themselves in the northern portions of the «iwld 
since the deluge ;" and by the same atuliur (Edin. PhiliJoia^ 
No. XXiT. 308.), of others " that have rcpeopUd this country 
since llie formation of the diluvium." The history of diis re- 
establishment or rppooplinr^ not bdtig given, ive caiinut examine 
the value of the evidence adduced in its support. But we may 
oak, if the geological deluge ever look place, from whence 
did the modern animals proceed which ri-prnplcd ll>e countey^ 
If there was any place within the limit of tlie geogi-apbic^* dis- 
tribution of our present animals which the diluvian waters did 
not reach, then it may be supposed, that, independent of the 
sudden and transient nature of the inundation, a place of n^fuge 
might have been found, to which these animals retired dining 
the fury of the agitated waters, and Irom whence they might 
i£sue forth to repcople the desolated regions. But, the histray 
of tl>e geological deluge does not warrant such a suppoaliun ; 
nor, even if it did, would the difficulty be removed. We could 
not avoid drawing the inference, that the place of refuge for the 
deer and the ox during the catastrophe, might have yielded jm>. 
teclion to the gigantic elk antf tlie mammoth. If any great im 
undatiuD occasioned die extinction of these reputed aotediluvisa 
(quadrupeds, its mvagca must have extended to the other species 
hav'mg the same distribuUon, feeding in the same meadow, or 
browsitig in the some forest. 
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Pediaps the abettors of the diluvicia bjpotiiesis Di^y have 

tecourse to the Ark as (he place where Uie modern species found 

■ M temporary asylum. Still we have to ask the proof of the 

Bwtotablislnnent of that lata of exdvsion, under the operation of 

Vwiuch the nianimoth and his unfortunate companions suH'ered 

■exiinction ? If these were not escliided, we have still to ask, 

.what has become of the posidiiwuian pairs and their families, 

«f tiKse now extinct species, since they outlived the deluge, 

^imt have since disappeared f 
h." Under the conviction that the diluvian hypotitesis did not ex- 
<plain the extinction of our early quadrujwds, and that the sub- 
ject, even in the hand^ of Baron Cuvieir, had not received the 
duradslion of which it was euBce)ilible, I wideavoul^d, in my 
" I'hiloBOphy of 'Zoohgij^'' to establish the laws wliich rt^late 
the Physical Dtstributionof Animals, as a preparation for ttudy- 
va% the " Revolution^'' which had taken place in the animal 
kingdom. 

f< I tJiere intimated, in general terms (for I cauld not spare 
jroum for more), tlic efFecIs which the persecutions of man must 
-have produced on ihe distribution of many species. At the r& 
^QSt of 'my valued friend Professor Jameson, I extended these 
:pbaerT3tions, in t!ie paper on the " Disti-ibuiAon of British Ani- 
^'mab,'" which appeared in tJie S^ number of this JoirrtuJ. 
.Subsequent reflection on the subject has only served to confirm 
tbe views I have brought forward, and to convince tne that we 
wiust refer the extinction of these early quadrupeds to the de» 
tmctive influence of the cl)ace. 

;,' It is admitted on all iiands, that the relics ofthe extinct qua-' 
^Ttipeds, of those which we know to have been extirpated by 
wan, attd of those which still dwell tn ihe country, are »> 
. extensively distributed, and must all have lived at the -same 
time in this and analogous countries. From these premises, I may 
sKfely draw thefollowingconclusions:— 1. That the cause of ex- 
tinction was not a general physical one, as it did not extend suc- 
cessfully to the subsequently extirpated and recent species. 9. 
That the cause of extirpation has not extended successfully as yet 
to the existing species. From the evidence of our observation, and 

tthe testimony of history, conhrmed by geoli^cal documents, lam 
warranted likewise in the following conclusions: — 1. Man is at 
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pi';eseQt carrying on cxtirpatiag operations JigaiusI, many species ; 
Dor is ihcrc room to doubt, that in any i*ge )ic cverms 
OlhcrK'ise occujiied. 2. DlSbrenL £[icci^s vary ia- the CXtent-sf 
llicir resources to resist these esLirpating clforls. 3. Thein- 
dividnah of many species have been grcvtiy i«tiuccd iainuin- 
bcrs by these efiurls. 4. AU the individtiaU of several . spstws 
have been destroyed by llicae efforts, in this country, e»en witli- 
iii lh& last fix or eight centuries. 5. If extirpation has taJttn 
place to such an extent, within tlie period of a iew ceat4iri«9, 
how manifold must liave been its effects during the six thousnnd 
y^ars that man has loided over the creation. To sucli efforts do 
1 ascribe the exiinction of our ancient quadrupeds ; and tbc^ 
ductive reasoning wliich led mc to the opinion, carri^iakrag 
wjlh it ail the authority of demonstration. i [j 

, , To the explanation which has thus been proposed to afcauat 
fyx th'^ distinction of ccrlain quadrupctk, several ot^ecuon^ h§w 
been offereil by Professor Buckland in his " BejJy (N*»n^ 
312.) They seem, however, to have originated in itnperf^^ n^. 
tions respecting tlie " Distribution of Animals;" and, tbecsfore, 
readily admit of an answer. i ,..•,■ 

" 1. Is it not incumbent on him fiiat to show at what> period 
such animals as these, much too formidable ti> be ovcrLsakfidi 
were ever known to have ouiited ?" I do not think, the .fOffff 
called for with propriety. The events referrei^ to were j^t,M^ 
fidenlly striking to arrest the attention of the public ; and, tbo:^ 
were no " Journals" in those da3's. ■ .„ ,,i, 

" 2. Can he give any reason why hyenas should havfiflKMI 
extirpated at a more caily period than wolves, had thpy (Wft' 
existed in postdiluvian Britain ?" Yes. Their cesourcca agupst 
the efforts of tlie sportsman must have been fewer and less eificA* 
uous. The proof rests on analogy. The wolf has been extir* 
pated, but the fox rcmdns. The bear has been extirpated, 
while the badger remains. If we pass fram jBritaJn to the CoE- 
tinent, similar proofs occur. The gigantic elk has bcen.Aauihi* 
lated, while the Scandinavian elk remains. If we pais Scooi 
Europe to America- still there are proofs : the musk ox has pe- , 
rished in E( *■• exists in America. 

" S. Is it) ''e savage hordes wliich uihahited fyp- 

many befort *y the Romans, should have utj^y 
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lestroyed such powerful animols as the elephants nnd rhinoceros, 
well as ihc hy»na, from the impenetriililc fastnesses of llie I 

it Hercynian forest, when animals of the same kind have ' 

it yet ceased to aboiiud in llie woods of India, and the wilda II 

Africa, in spite of a farther persecution of nearly two thou- 
years ?" Quite probable. The objection is specious, not 
HUlid. Savages arc good huntsmen ; and those which inhabited 
•tt»e west of Europe were not destitute of energy, as the Ilomans 
j^bund to their cost. Those of temperate and cold climates, niudt 
low the chase eagerly, Ceres to them being niggardly. They, 
^Ibo, can commit their depredations with greater effect, aided by 
seasons, and the migrations consequent on the changes iher^ 
tff But independent of these explanations, I too play aslc, 
^ow have the wolf, and the bear, and the beaver been extirpated 
ttara Britain, while, in the neighbouring continent, " after a far- 
Mer persecution ," they stilt maintain their ground. The same 
AK^aostion must apply to both caseR, — the different facilitie« of 
sportsman to gain his object. 

' 4. Surely the theory of their extinction by the Ssvage na- 
preceding the Roman invasion of thfse countries, is a mat- 
of the highest improbability ; their existence at that time, 
rd aubsequent extirpation, is, in the utter silence of Cresar And 
itufi, and all later historians, and even of tradition, a moral 
ipossjbility." I deny that the natives were savages at the pe- 
riod of the Roman invasion ; and let the appeal be made to 
'tile writings of Casar and Tacitus. The silence of the Roman 
'oriaos as (o the destruction of native animals is of little mo- 
'jneiit, The procMs of extirpation is gradual, and had commenc- 
L^ long before Romulus and Hemns had a being, or the wolf 
^bat ttuckled them. The historians were otherwise occijpied; 
•, in recording his own achievements, and Tacitus in latid- 
btg the deeds of Agricola, and fabricating speeches for Galga- 
H. As for tradition, the learned professor rejects the testimony 
the Niebelungen, a poem of the 13th century, which seems 
refer to these extinct animals, because it records, at the same 
He, some jiipcrxtHwiis fioitms of the pera in which it was writ- 
a. What will become of jmjov Samuel Johnson's Tour a few 
ntttries hence, with its secimd sight ? 

There is not in the whole range of ihis question, a Mngle fact, 
TBI.. XIV. NO. 28. APRir. 1826. « 
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io tlie history of animals, yet produced, which justiBea, or kik 
ders probahle ihe diluvian hypotliesis. The whole gcienw: oS 
zoology is opposed to it. Nor U phytology frieiidly tQ,.t^a,i 

cause. .I'l fit t 

If ever a mifrhly torrent of fresh or salt water conwitted (II^^ 
ravages on rocks and valleys, which it is represented to have 
done, the soil and Imtd^planis must have been the first victims 
of its fury ; aud in our gravel, lakes and peat-bogs, we should 
now find the woods of tropical forests eominingled With thow 
which temperate regions produced, as they ** floated backward^ 
and forwards by the (lux and reflux of the mighty currents then 
in motion," until they rested in the hollows of the surface, upoRt 
the retiring of (he waters. The existence of land-plants, atpte-' 
aent, on the surface, and the absence of the wreck referred tlo, ' 
attest the non-exiatenee of this supposed catastrophe. Perhaps the 
plants have " re-established" themselves, and " repeopled" the 
desolated region ? Where was the spot in which ih^ enjAyed 
exemptiun from the fury of the diluvian waters ? Il must haVe 
been within the limits of tlieir gct^iaphical distribution ; and as 
each district must have had a separate sanctuary corresponding' 
to the distribution of the species, the mighty torrent mast have 
met with many checks in its progress. It may he added, that 
the animals when they returned to repeople the valleys at dei- 
nudation, must have been scantily supplied with herbage; and 
centuriee must have elapsed before the washed, waterwoTO r6ck» 
could furnish a support to the vegetable tribes. 

Perhaps the adviwates of the diluvian hypothesis, in tfee d)- J 
sencc of all support from physical science, may give it as tb^ 
opinion, that the Deity, immediately after the catastropho^ 
created new soil, re-created the plants, and re-created apartaS 
the species of animals whiuh had been destroyed. Is not the 
silence of Moses fatal to the conjecture .'' Would he have failed 
to record in the sacred volume this second magnificent display 
of creative power ? Perhaps, in this case, there is much need to 
be reminded of tlie caution of tbe poet : — '* Neo Deus iatenit 
nisi dignus vw*""' nodus,^ 

From till ements, I feel myself warranted to coD' 

elude, Th^ nf the gmlogkcdJchtge, in its diectsr 

such as the diluvian hypothecs describe, is, like 
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■ilar well m^nt inventions of their prcdecesBors, Burnet, 

dwnn}, find Whiston, disprovcrf liy tlie truths of Geology, 

S trtiths of Zoology, the truths of Piiytology ; nml comradict- 

Bby the authority of Revelation. 

' ■Pt.isit, 2KA December 1S25. 



(b JI.— MXtre i^tke Rocks componinff the Mountains tdiich 

nthe Desert between the Nile and tite Red Sea. Witlvi 

IkMch. (Plate VIII.) .1 

sketch nf the Desett between the Nile and the Red-Sca.ii 
lie VIII.), is fro™ the pencil of a gentleman on whose accit., 
f^ wa place the utmost dependence, Wc give it in the bopeaii 1, 
i|6 proving a useful guide to any future geologist whg mfty :,, 
1 to travel the same route. The journey a<:xo8s.lhe St^.i 
txt, from the Nile to Koeseir, wa6 performed in three dayBin< 
halting only for two or three hours at noon and at midnight,! 
Tile Diouiilains in the centre are granite, porphyry, iSic. One 
part of the road lay along tlie junt^ioa of the EandEtone and pri- 
mitive mountains; which line it was easy to trace by the eye 
fc» many miles, as observation was nowhere impeded by vegc^T 
tatipn or soil. ..,. 

Tbe sketch was taken between the Nile and the Red Se^" 
nbout 100 miles from (ihinneh. The distant mountains at A 
(Pi. VIIL), are composed of limestone, allernating with dark 
b4?ds of trap, impregnated with a large proportion of sand, flints, 
agat^, he. dit^poscd at an angle of 10" to 15". The iiiils m B are 
cimiposed of a liiue schistose rock, of aboitt 45° NE. with occa- 
stoiul masses of greenstone, and a red porphyry or sienite, and 
soinelimes asbeftus. The beds at C, are composed of coarse brown 
eandetone, and lie under the hnieetonc, ia a parallel position, 
at aft i^le of about 15" N. , They are separated by the beds 
D, composed of disintegrated greenstone, with while calcareous 
vehis, forming a reticulated net-work around the nodules. These 
beds, C and D apjiear always to intervene between the schist 
and IrnitstatK. At E, there is n very singular appearance : a 
tnass <"f peifectly while quartz is rcot protruding itself inio the 
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schJat, with veins branching from il in ail directions. At F, the 
limestones are separated by beds, G, of aniygdaUud, ab4 i fiUcd^ 
mth Dodules of flint, agates, &c. 

The valleys are filled up with detritus, uid are nearly leyel- 
lu a chmatc so dry and so conservative, where it never v Aim, 
the rocks present a novel aspect to the eye of a European. In 
the Desert, however, there are evident traces of torrente, per- 
Iiaps the effect of water-spouts, It is wonderful that mountains 
of their height should not attract a regular supply of humidity 
f«jm the atmosphere. The wells in the centre of the tract may 
be about 100 feet deep, excavated in the schist, and are gene- 
rally brackish and sulphureous. 



Art. hi. — On certain Ciratmalances eomtecled tcilh the Co*^ 
dethsation of Atmospheric Humidity on solid surfacet. By 
Henry Home Blackaddeb, Esq., F. R. S. E. Sic. Surgepo. 

inifWith a Plate. Commuiiicateil W the Author. (Concluded 
-from p. 91.) 

*- OoLin bodies, which are at the same time the worst con- 
ductors of heat, and are possessed of astrong hygroscopic pro- 
pel ly, or an organization corresponding in efFect thereto, ar^ 
those which have their temperatures reduced most speedily, and- 
tp- the greatest amount, when exposed on a clear eveniog after 
sunset. Solid bodies which have no hygroscopic propertjj 
and ar^ the best conductors of heat, are those which have their 
temperatures the last, and the least reduced of all others. 

Of the class of substances which have no hygroscopic proper- 
ty, those which have the least capacity for heat, and have the 
l^ast conducting power, have their temperatures the soonest, and 
most considerably reduced- 

These positions might be shewn to be correct, by poinDSJ^ 
tjvely recent experiments and observations, but this has Imii- 
judged unnecessary, as they are fairly deducihle from facts al- 
ready well knpi^p (<i every one, at all conversant with the subjecL 
If then, wit '"'ions in view, it can be shewn, that, op an 

evening pre v, polished metals may have mcM^ture 

condensed, es, without radiation, or any thiqg. 

equivalent I nislio to bring about that effect it 
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msPf at least go some length in inducing the advocates of thai; 

theory to reconsider the grounds upon which its exclusive influ* 

' ^iMse is supposed to be established. In aiming to do so, at least 

ail'iittempt at brevity is, on the present <»ccasion, indispensably 

wquilnte. 

■'^''hoiigh', in general, polished metals, when exposed after sunset, 
4iM,VdeA?7ii^;9ariifi«, the last and the least dewed of all other bodies^ 
tWy may acquire moisture in three several ways: \st^ Acting 
XSechanically in preventing aqueous vapour from being dispersed 
in theair, at a time when the latter is not saturated with mois- 
-lure, and when both the air and the metal are of the same tem- 
perature. 2f?, Acting mechanically, in merely receiving or in- 
-tercepting particles of condensed vapour in their descent, after 
the air has become super-saturated with moisture, and at a time 
^hen the temperatures of the metal, and of the contiguous air, 
^u^ equal. 3c{, Not acting as a simply mechanical agent, but as 
a cold hoAy attracting moisture from damp air, of a somewhat 
liigher temperature. 

Of the f.rsi^ we have various familiar examples, — thu^, if, 
^hen the weather is both warm and dry, we approach the fin- 
ger to a highly polished metal of the same temperature with the 
^r, aqueous vapour is instantly observed to be condensed on the 
metallic surface,-^-or, if we breathe opposite to, and at some in- 
terval frbm a metallic or glass mirror, the polished surface is in- 
atantly more or less obscured, though the mirror be of the 
(Si^nie temperature with the air, and the latter far from a state 
of saturation. The breath is completely saturated with mois- 
ture, and warmer than the air ; but, though we expire with 
^e utmost force of the respiratory organs, against the ambient 
air, which has the same temperature as the mirror, we shall 
not be able to discover the slightest obscuration, in the form of 
a liaze or fog ; for this only takes place when the temperature 
of the idr has been reduced from 50° to 60° below that of the 
human body. Hence, the mirror acts mechanically in prevent- 
ing the diffusion of the aqueous vapour. Pieces of unpolished 
ihetals, and other rough, solid, and lion-absorbent substances, 
. prodiicie' the same effect ; though, from the optical property 
of their surfaces, the effect is less, if at all discernible. The 
same cflvct is also produced, by bodies possessed of a hygro- 
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8~opic property ; but as, at least, part of the moisture is 
quickly taken into their substance, its presence on their surfatt 
is still less to be delected, than on the rough surfaces of the noD- 
absorhents. Lastly, When a polished metal, of the same tem- 
perature with the air, is placed over a vessel Containing water, of 
a somewhat higher temperature, vapour is condensed on its un- 
der surface ; and the same tiling happens when il is placed on, 
or a little above, the surface of an open field artcr sunset. The 
vapour issuing from the ground is condensed on the ade ef 
the metal, which is directed to the earth, provided its superfi- 
cies Ire of a certain extent, — for if very small, the mechanical ef- 
fect becomes neutralized. 

In this country, examples of llie second mode in which me- 
tals become dewed, are less familiar than in such countries as 
Holland and the Netherlands generally. There, during the 
warm season, the cold produced by evaporation (as it isconcdv- 
cd), is seldom or never great, the air being usually so very 
damp that hut a snia!I reduction of temperature is requl^t^ to 
bring it to a state of supersatii ration. 

Musschenbroek had remarked, that a low haze or fog was a 
concomitant of dew in Holland ; and Dr Wells seems unneces- 
sarily to have objected to this ubseivacion of the Dutch philoso- 
pher. I never saw dew forming on the grass in the Low Coun- 
tries, without a haze being at the same time more or less appa- 
rent ; and, in our own country, if the eye be directed, on such 
occasions, to the distant surface, it will be found that ih&n is 
commonly a certain haziness of the lower air, though not 
so dense as lo be perceptible within a considerable distitnce. 
'* JRcspecting this point," Dr Wells observes, "' I can aver, 
after much experience, that I never knew dew to he abun- 
dant except in serene weather ;" and again, " I can assert, after 
much attention to this point, that the formation of the most 
abundant dew is consistent with a pellucid state of the atmo- 
sphere. Ilasselquist makes a i^milar observation with regard 
to Egypt; ■ 'nring the season remarkable for the most 

prol'use de 'its,' lie says, ' are as resplendent with 

stars in thi ler, as the lightest and clearest win- 



ter nights i 



From tliis it is pretty obvious^ ,llial 
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his attention had been chiefly directed to the appearance of the 
heavens ; and, it is not improbable, tliat the place where Wa ob- 
servations were chiefly made, was not favourably situated for 
observing the atate of the lower air, by directing the eye to the 
distant surface. But, even when there are no clouds, and when 
the stars may be considered both distinct and bright, we som^ 
tinKs observe the moon to be surrounded by a haj;y whiteness 
ar- circle ; a sufficient though not the only proof, that the at- 
mosphere may have no inconsiderable quantity of condensed 
vapour dispersed through it, at a lime when it might be consi- 
dered both serene and pellucid. Even in this country, howevOTi 
opportunities are not wanting for observing all solid bodies talM 
discriminately dewed, even to the woolly and hairy coverings ot I 
.^Imals. This occurs when the air contains much aqueous v»^ f 
|IOur,— when, during the night, there has been a copious depouK J 
_^n of dew, and towards morning the formation of a dense foai I 
tA-tt increase of this slate of the atmosphere would give rise to i 
fhaX is termed a drizzling rain, or raw mist, called in tile Frenetf J 
laDguage bruine *. On such occasions, the upper surfao 



* AccardinR lo Tuland, who had no Bitiall acquaintance wElh the Nort 
ioiguagei and dialecti, " Linguarum plusdicem sdeaa ;" dourit AnnDrie, 
Mr in Irish, ore terme for tcaffri and daigr in Annonc, iod dear ia Irub, ijot , 
rt Hroiis and also learn. Hetice probably the origin of our term deiir ; and etI? 

It ofdaig or daiiji/, somctiniea prouaunced daghy, a word still in use ii ■ 
e parts of Scotland, and Importing a ** raw mial," or Ibat deposition ot. 
r« Which is intermediate bttwaen rain and f^. Etymology, however, f*4«V 
^ field tor the imiginatioH lo apart in. llow maiiy words may be round to cora 

a the Hebrew and Seotlish languagattl 

Jhnl) as words were evidently sometimes intended to imitate the sounds of whiiA ' ' 
Oey vere made the eigni, and U otber times the sounds occasionally made l^ 
\lA objects thef <verG intended to designate, cDiitrideiioes are not unlikely li 
tllr, even in languages as remotely eunaected as these. Thus, in the formo^ ^ 
fpk, (mi the/tilh uf lemcneraphera], sig. cipirwe ; and. in the latter it has ezacfc' 
S tbe BlftneaigniG cation : '^ Peeking and groaning like a brok en-winded horse." 
&iun, in the Celtic, the name for a saw's trunk or suoul is groin, which, wh^ 1 
(«lt pronounced, exactly resembles the sound produced by means of that or 
t%e attempt to form words uboie sounds resemble, in some respects, and mora 
§'. less perfectly, Che thing (x acLioa th^y am inlctided to designate, is discoverB;- 
tein many, if not in all langungea ; and, (by the aid of a little imagination], wc 
aaay possibly be able sometime! ta discover, hoiv, with this object equally in 
Blew, an action shall be oijiresscd, in tno difftretil languages, by words whose 
ch other. Tbui. fim) ia CcMk, ^I'a 



x^SSaHdiet on CilXumsioiKes-MiHnecied fuiik ihc 
alone of a bori/^ntal piece of metal is coaled. with uoDdeoBed 
vapoirr ; but, if it has been lying on tliv grass, boihh&HdBaiuByi 
bemoist. !■ ■ ■■ ..-■.. ■■.■!, - 1. :;.i -ii .11 

Instnnces of the third variety of ways in wliiohjpo1iilie(l,.AietdB 
may acquire moisture after sonset, ore Diuch iless Cinuliat than 
either of the former; — and, indeed, eaa seldom beobsened 
without some frouble, Belf-dtnial, and even ri^. Few things of 
the kitid being more injurious to the beahh of persons uceufl- 
totoed to the usual refinements of hie, than lenglliened exposure 
in Ihe open air on such nights as are most fitted formakipgsx- 
perimeotE and observations on the sgxmtaneous condensatioaoi 
iMnsture. There can be little doubt, that the persevering and 
fflg«nious Dr Wetls injured his health not a little by the Lunvea^ 
ried antour with which he prosecuted his favourite pursuit; and 
that too, according to his own account, under very disadTsutt- 
geoirs circumstances. 

"When a piece of polished metal is placed on grass, whoM 
temperature is already considerably reduced feelow that of the 
MTat B short distance above the ground, if its Kze is not «oao- 
i^^te^ or if the cold of the g^uss Is gr«at, relative to tfa« tem- 
ji««(U(pe of the subjflcent soil, the pieee of metal will also be- 
come somewhat colder than the air a shcfrt distance above itj and 
^He more spee<Uly, if repeatedly moi-ed to different parts of the 
'grass. Again, If a piece of polished metal be suspended in the 
lali-,R'Bhcnt distam Vabove the grass; after, or um'tl thelMt^r 
*!ltf^d' its leniperllui^ considerably redutcd, tlieinetal will ac 
l^uire'the temperature of the air in contact with it,' and (his bang 
colder than the ah' a few feet from the ground, so also musiihe 
jdecc of mcttil be colder than the air at llmt lieight. Hei^, 
then, we have two instances of polished metals becotniitg ct^dfer 

English. Nd>t, there tte Vno vays of (goeting the toUTa, tba one practised Jijr 
llioscn-hD hate bui Ijlilc, the ulhei iiy ihosc vhe have rather a superfluity of tlfit 
fluid. If, then, we Btiend to cliinale, in as far as that has a tendency to pro- 
mate the cutaneous more than the mucomerabrunous diachaj-ges, and bkf rvrio, 
andif wc upply this lo the rase oT Gieece and Britain, we may be ledtt irtfe, 
that ooa mode ' iie saUva mnild be moet comituHi in iMoneooiuun, 

and the otbd I -d luaa firU uaad) i<p K^ oOiia. . Bmw ,tl>^ ftri- 

(■iii, perhaps, i though very diffircnl in iDUnd, oeveitbdea 

cxacll/ imilBic th is Elyinotogy ! 



1 



CtmdeiuatioH t^' HumuiU^ on SuHd ifui/Uccs. 918 

the aJjacent air, wlien exposed after sunset ; and that, wilU- 
i4pt the operation of any ihlng equivalent, to ^^iaUon, at leaH 
^ i^ f^ras the metal itself is concerned. If now, we KUpfWe 
Aeat^aeeat warmer air to contain) or to acquire, such, a qu^ii- 
Jif^iof moisture, that a depoeitiun must necessarily take pUe«i if 
^sduoed in its teciperattu e to that of tlie piece of' meial, and if 
jJK wifpoae this damp air to be brought, by some medjanioal 
impulse, into contact wiih the metal, we would expect moisture 
Idftf^war, obscuriug the polished surface. This is exactly what 
OMurs in nature, ilven when the air is in its most tranquil 
atatfi, it is never altogether free of motion, convolving, uiidulsf 
j^Bty or progressive. On the evenings more (jarticiilarly refov 
j^ to in these remarks, uncertain iueal and t^nporaiily pro- 
JjVessive niotions are not uiuisiial at the lower, and also at, tb« 
iVpper, boundary of the stratum of air next the eartli. Dr WellB 
J^und occasion more than on[:e to refer tu this agitation of, tlie 
il^wei ai'i " even in its stiUest slates i" and, he remarks^ that 
Jflthe, quantity of dew seemed to be increased by a very, gentfe 
xsuition of tlie air." This he accounts for, ou the principle, that 
1|tt: a slight agitation of the air, when the atmosphere is progouit 
^ih moisture, will bring frcsb parcels of air more frequenUy 
goto eootact with the cold surface <)f the earlh." 
»(' A writer in the Edinburgh Encyclopaedia" observes, that if 
^e rediictioa of temperature was produced by evaporation, 
fiS the diifcreuce between tlie temperature of the ground and that 
tjie atiuosphere near it, would dimiatsh aa the tur becajne 
itt," &eii-and that evaporation couid liave nothing to do with 
ti^e^reductiou of temperature "observed on suhstajiccs ex(H>sed in 
^ st*te of dryness, and not in contact with the earth." If, in the 
I^rstcase, the lower air is understood to remain perfectly at rest 
MCi 3uch occa^ns, and, in the second, that its temperature is the 
^gme at various distances from the ground, the conclusion of this 
•writer might be just. But, aa neither the one nor the other is 
"the case in nature, his argument seems to have no weight agamst 
^e paramount influence of evaporation. A very small abstrac- 
^fion of heat will. In certain cases, produce a copious precipita. 
t'lion of moisture ; and, on such occasions, if the solid body which 
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has caused the predpitatttm, afterwards becomes BUiTounded'% 
a body of air that ih not saturated, its temperature may beilc- 
duced by evaporution below that of the contiguous air. i JmiUw 
couc»e of nature, however, this -can be but a rare owunencein 

As H is iinpoAsible to acquire any acaiirale geological knew- 
le(%«, by examining die appeaianc^ exhibited by a single quar- 
ry, wine or cliff, or by several Midt pIaci.'s,iTMH« especially when 
the locality, &:c. is not greatly different, so is it with ineteoro- 
ki<^, as it i-egards the phenomena exhibited by the ^apn^isation 
and • condensation of ivater; mountain, hill, and valley,— dry 
plata and marshy meadow, — ihc sea and fresti'Water lakes, 
livers and stagnant ditches, must all be familiar, and the ap- 
pearances tiicre exhibited carefully attended to, befoi'e any ac- 
curate estimate can be formed of the causes which operate in 
modifying the spontaneous formation and reduction of aqueous 
Yapour. In this point of view, Dr Weils was unfavourably si- 
tuated ; hut he has given us an excellent c:camplc of what zeal 
«|]d perseverance, aided by a masculine intellect, may efieol, 
ev«n> in very unpromising circumstances. 

On one occasion, in the month of July, during a tract of 
fine weather, and immediately on sunset, I liad an oppor- 
tunity of witnessing a very interesting exhibition of that mo- 
tion which takes place in the lower air, at a time when the 
atmosphere might, by persons not conv«'sant with meteoro- 
laical pursuits, be considered perfectly tranquil. It was an 
evening, as described by the poet, when " a solemn sttlbiess 
reigns." The scene was a perfectly level meadow, deslittde 
of trees, but in which were a iew straggling sheep and conra; 
and it was surrounded on ail sides by rising grounds, vary- 
ing, of small elevation, but rising gently as they receded. 
The place from which it was viewed was about 50 feet above 
the level, and within less than a gunshot of the side of the 
meadow, commanding a complete view of the whole. Sudden- 
ly the eye was arrested by a very low white mist, steaming 
from the whole surface of the meadow. At first it did not ex- 
tend higher tl -ra of the sheep, and had throughout R 
peculiar ind< motion, resembling small broketi 
waves, not ad orizontal direction. In the course 
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of a few minutes, wlien in depth it reached to the hacks of the 
Bheep, and bodies of the cows, its densily and whiteness hsd con- 
sidembly increased, and its agitated motion had Iwgim to siib- 
ade. Several large waves now mode iheur appearance, rolling in 
various directions, and with a velocity thut may be described as 
bc^ng neither slow nor quick. By the time its depth bad ex- 
tended to tile backs of the cows, only one extensive wave was to 
be seen, which traversed the whole width of the meadow, mov- 
ing' sometimes in one direction, and at oth^ times in anotbn'. 
When the large wave rolled over the meadow, and had got 
nearly to the opposite side, considerably accumolutcd, tlioagh 
its depth diminished backwanls to the place from ^^'Ilence it set 
out, the groKS was never perfectly uncovei-ed, and the alternate 
fX)ncealment and exposure, or half exposure, of the sheep and 
cows thus produced, gave a curious variety to llie scene. At 
last the mist disap]>euied as it wore by encbautmcnt, after ha- 
iring been visible from 15 to 20 minutes. At the instant of its 
lAutppearance, a distinctly perceptiLilc motion took place [in the 
lower atmosphere toivards the west ; but tlus breeze com muni- 
'IcBted no apparent motion to the miet, which simply vani^lied, 
-and in less than five minute? the atmosph«'c was again nearlyi as 
«alm as at first. Thci-e was, however, no n--foraiation of the 
t»ist, the after-part of the evening was clear, the distant surihoe, 
•in usual, slightly ba^y, and there occurred a con^dcr&ble depo. 
■ition of deiv. During the rolling of the mist, no such (notion 
•f the air would have l>een suspected by aperson walking over 
4be meadow, if the mist bad been invisible, or if his attention 
not been directed to its raovonents *. 



m 



' A Einiilar deception In regard to tbe absence dF motidn in ttie lower air oe- 
iar'aig culm hot wcBtber, and on place! tbal ore exposed to tbe full inSueiice 
vHthe enn'ii tays. In walking ovei alovel meadow, an auch an ogcaiion, a penon 
night he led lo Buppoac that the lur was perfectly nt rest i bw if he recline oo the 

SBs, and look in a horizontal direelioii over its surfoce, he will readily perceive not 
y motion, but a rapid agitation, and that, on some occasions, a consideruMo 
tttuKC above the ground. On dry sandy plains, malion near the auiraoe is 
''i/aa apparent, after the ground bos become very bat. On lome auch oocailooa, 
not the plain where the Bgitation ia most conhiJerable, be higher than the per< 
■on'a head, when in the erect position ? And ia it not probable that the vibrator/ 
motion which booic have supposed Ihcy had discovered in clouds having a fibronn 



n ctrctanalances EOtmectedwilU the 
It 16 rare to have ihis niotton of the air rendered thus visiUc 
pa lo,w,pUi'is, and so near the surface i but something veij 
much tlie sanie may more frequently be seen from moifBtaw 
h'>gt\ enough to command a downuord view of tbc clouds fwhi(i 
form in the evening at the upper bquadarjf of a Jower^t^at^m 
uf air, that is iiicumbeot ov^r exteaaive \oy plaints,. in ifr)nfl^ye- 
gclalion is luxuriant. | , i , i ,, ,,„ .1 ,,,, 

. In a former part of thc^ remarks, similar Leniporary and Ip-- 
f^ agitalioQ^ of tltG air, nhen odierwiae in a calm state, wew 
found perfectly to acamnt, as it is bdieved, far the uici-case of 
temperature indicaL«I by a thermometer lying on snow ; and^ ao 
luc jiresent occasion, it enables us equally satisfactorily, to ex- 
platn the condensation of vapour on polished inetal$, aften fun- 
eel, and at a time when hygroscopic and similar substances h^'^P 
suffered a considerable depression of temperature below l^ijitt.f^ 
the air a small distance above ihem. , ,, .^^ 

Two,eircimistani:es may here be, adverted to, though,, ^t^r 
what has been already said, iheir explanation presents no diffi* 
culty ; 1st, On ibe occasions referred, to, polished metids i^ewr 
have their temperatures much reduced ; and the quantity of 
moisture condensed on their surfaee,from that cause is never very 
considerable. 2d, Tlie surface of a poUshed metal is sometjows 
ob^r\'ed to become obscured by the condensation of vap^r, 
and shortly afterwards again brilliant from the re-evaporatjon pf 
the, moisture, at a time when hygroscopic and other similar su|)' 
stances seem to suffer no change in regard to moisture. , T|ie 
least quantity of moisture condensed on a polished surf^^i 
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which the light K' 

ileneil Imm such clauda always communii^ates to tbe eye), and that IwinkliDgor 
the atara so much moie apparant st one lime than at another, are produced by si- 
mlUr agilatianB of the air, at no great dibtaoce {mm the earth ? Two strata at mi, 
in difftreni condillona, in regard 10 heat and moiGture, often come into contact. On 
jNime such occaBions a doud is produced, and an others rain or snow ; depending, 
H if presomed, on the relative conditiouE of the two bodies of air, atid the degree 
of iDechanical force with nhich the; are brought into contact, or blended. But 
there are doubtless oMMjiir,'- when the conditions of two or more contiguous strata 
■r* snch ibnt the ■ — nicates heot to the cglder, without any depoiilipa 

of Dioiiturc ; ai» is, Eucb an agitatian inaj take jilace at th* 

phuns of inlerml: 1 the appearance of a vibratory molioii, w ' 
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parlicularlji if iiitlallic, and a eery slight though momentary in- 
[ crease tff ila quan^tyj is readily discernible ; but ir. is far othpr- 
%ise in the cose of rougVi and unpolii^ed surfaces, whether ve- 
getable or mineral. On these moisture is often deposited, and 
l6n other occasions evaporated, without our being able to detect 
ihe change by ocular inspection ■. 

5, Glass and lead, bulk for bulk, have nearly the "same capacity 
for heal, and which is about one-half that of water. Glass also 

s bad Conductor of heat ; and, among metals, lead is the worst 
tonductor, platinum alone, perhaps, excepted. When exposed 
bn a clear evening after sunset, glass is sooner dewed than me- 
Hals ; and lead is the soonest dewed of metals, at least of all 
those that can be readily procured for experiment. 

' This greater facility of being dewed possessed by glass, liiis 
Iferti attributed to its greater radiating power, and, by others, 
iljip^renllj' to a greater attraction which glass has for water ; air 
at the same time being understood to be admitted into closer 
physical Contact with glass than with polished metals. A know- 
ledge, however, of the small capacity and low conducting pinver 
\f glass, seems lo he quitt* sufficicQt to enable iis to accoutit fot 
Hie difference found to subsist between it and metals, in regard 
^ the disposition to acquire moisture, when amilarly exjHJsed iti 
Slirc.'Hm Stances favotirabie to that operation. 
*^'The prihciple of radiation has also been infrodiiced to exptfiin 
Shd'bccaai'onal condensation of moisture on the glass of a chant." 
'tte'r nindoiv, as modified by the operation of an inside and aii 
Sb^ide shlittoi-. But to accouiii satisfactorily 'on this priiu 
^iple for the peculiar forms wbii'h the moisture is sometimes 
fbiind to assume would seem to be rather a difficult task. 
[fj on the other hand, we take into consideration the well 
luiown physical properties and mechaoieal operation of the wood 
ood the glass, in connection with those of the two bodies of air, 



[a tbe course of these remarks on the relationi of poli'.hed metaFs to aqueous 
VqiODr, ciperinients made bj myself have been lillle adverted to, id ordec to pre- 
Wtit objwlionB 03 mucli as posEiblc. I maj mention, huwever, that, 
^|M several Ihermometers constraetnl, the senlient ports of which were poFisheJ 
ylfil illl. and tbeie plates could lie eovered with go'd und silvet leaf, copper-loil, tin. 
ftb, and iijcrcury ; ncd it is hj means of such Instruments alone, perhaps, that ac- 
tlnnte experiments or this kind can be mula. 
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I so (bffercnt in their condition, yet not alucgeriier disecmneclM. 1 

and whiefa impinge on the opjiOEite snde9 bf tlicwlndrro'^ (]ie con- 
densation of the liioistiin;, tind the forms which it is sonlPtimps i 
found to exhibit, will not be found in€xp(ii?nble, vitliout hfft'ing 
recourse to anj thing of the nature of i-adiation. If the^Cnise 
of the nbseiice of moisture on certain spots of the glira, (bucIi aa 
are to be seen, PI. IX. Fig. IV., on the middle and lower pHTie of 
the upper sash of the window), be not always Very apparent, still 
the difficulty cannot be removed by supposing the iRQuetlee of i 
radiation. Unless, indeed, -we are satisfied with saying, Ihat ; 
some spots of the glass radiated their heat less copiously, or re- 
tained more of that which was radiated to them, than the other 
parts, This would be a very convenient mode of accounting fijr 
phyEtctd phenomena ; for, in adopting it, we would but rarely 
meet 'with any very imposing difficulties. " j 

Mr Murray has recorded " an observation made by hiiii'Whten | 
travelling in a conch in Italy, and which he considered ineit^K- | 
cable, excepting on the principle laid down by Dr Wells. The 
facts, I believe, were shortly as follows ; The heat of the exto-i A 
nal air waa ST", that inside the coach, the windows being- ifliMf 
64°, The inner surface of the windows, incrusted with ice; ban 
a temperature of 32°. The outer surface of the glass was A^' 
and the front windows, shaded by the cabriolet, were fi:^6P 
ice. On lowering the window about half an inch, the crtist'^ 
ice disapjwared very shortlVj and tlie temperature of the ifUVk 
side the coach was considerably diminished. These facts," hW- 
cver, admit of explanation on a principle different from thatl'UII' 
down by Dr Wells. Before the window was let down tbe'US^ 
inside the coach, having a temperature of 54°. would ncceseanlf 
acquire much moisture from tlie perspiration and breath of ihB 
inmates ; while the glass of the window was reduced to 32°, lijf 
the constant action of a current of air 5" colder, on its outer sur- 1 
face. The external air being £7° a)ldcr than tile internal, and ' 
having, consequently, a much greater specific gravity, would, ' 
on letting down die window, rush in, and, displacing the warm 
varast air, would, b lyne heated in its turn, and thereby have 
its capacity fi -really mcreased. It woidd 
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^Mmililed quickly to diasolve the iliin cru,-it of ice, even ihough 
HltK temperaUire did not nearly equal that of tbe nrigiDally in- 
closed tar. For, air having a temperature of 127°, when sud- 
denly raised 9^ or 10° {^id it might in this case have risen oon- 
sideirably higher) would be in a state well fitted to dissolve a 
thin cfUBt of ice. The front windows were warmer, and there-"' 
fore free of ice, from heing shaded by the cabriolet, u'hteb < 
would itself l)e somewliat heated by its inmates, and would premli 
vefit the external cold air from directly impinging on the glasa^l' 
It might also have happened, that the Btreoin of heated air pror > 
ceedirig from the bodies of the drivers and hofrses, bad some innn< 
fluence, and which would necessarily be most eifectlve on then 
front parts of the coach. . t., , 

There are a variety of interesting facts and appeKraocea-inii) 
nature connected idib the subject of this paper, which remaiKiii 
to be cotisidered. In accounting fur these, the principle of rn- 
diation has also been supposed to be applicable, if not eseentialt ■ 
It would seem, however, that they admit of explanation, by ta- 
king ,a more simple, and therefore, possibly, more jiist view of 
thesubject. The operations of uatu^e often appear complex, but, 
w^^ best understood, m'e found to be extremely simple. Hoffi'.' 
effectually does this acknowledged simplicity and apparent inttv 
capj often conceal from us the truth P Leading us into some by- 
l^)^, where a laental phantasniagoria'springing up, first pleases, 
I tb^ interests, and ultimately so deceives and blinds, that no- 
tfaing.is believed to possess so much of reality as that which a 
■foiy passbg years, at niout, discloses as the veiiest " fabrii; of a 



Explanation qftlie Figures, Plate IX. 

The aspects of the windows are marked above the Figures, , 

■ under them the existing temperatures of the Internal and external 
■j that of the btter being the lowest. 

Fig. 1. Observed at Paris. The house was situated on what is con*' 
,sid«red die highest groimd within the gates; the belveder 

commanding a panoramic view of the whole city. Nothing- 
interrupted the view from the window to the most distant ho. 
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¥\g. 2. ObRcrvetl at the sea shore. The bouse was wiihin thirty 

pacM of high water-mark, actl nothing irTtemi|)tnt the vie* 

to llic most distant han%an. TlwBhy was wrji cjriar^'lltt 

wind genilcaud northerly. '.-r.Mi 

Fig, 3. Observed at the same place as %■ 3., tb« nsidairhHTiAgtML 

opposite direction, and being about 15 ieet ix^ta tbeg^^Mtnl, 

The latter gradually rose a^ it receded, so that at li»e ijifi^ppe 

of a gunshot, it was higher than the house, vhidi.v&a of ijiree 

stories. 

Fig. 3. Observed in a house situated on the northern verge of Edii^ 

burgh, the A'indow being about 20 Teet from the ground, and 

the view in front and to the lefl uninterrupted. At some di»^ 

tance to the right there was a row of houses, which niorti^y 

r.-'. interrupted the view in that direction. The skyver^ cl^kii— 

■^: nndouits, — the wind N. E., — a gentle breeze. On the'iht- 

alLi Mde, and to the under and middle port of the upper aaiJi'of 

jy,,, the window, was suspended a bent instrument, mie-hdlf iof 

4„ which was of metal, the other of glass ; and the spheroidal mo- 

,j,^^ tallic ballwi the longer stem, which had a diameter of aboiil:(ira 

and a-half inches, was two inches distant from tlie glass of t^e 

window. Opposite to tliis metallic ball. In fhe line ot d^^^ 

tion of the wind, there was a somewhat oval shaped sptf^on 

'the pane of glass, perfectly free of moisture, and this spotftad 

' a dianieter equal to about one-half that of the ball- On Ijie 

"' same level with the instrument referred to, and close to tiie 

eide of the window, was attached a screen r^ policed 'tul-" 

""■-plate, having the form of a half cylinder, and in wWdH'WMB 

ndt suspended a, thermonuter and hygrometer. On the par*'«f 

. .(I glass, immediately above tlie tin-plate scruen, tJie O^ieriflM 

,-, . regular form iissumcd by tlie moisture is obviously ntocUStti' ■■ 

■»'■,-■ ■ ■■ ■■ • ■- ' ■■■!' ^ l 

, i' ■■ -„.,,-.ii -H. ■ ■' '■ .,,...■ , I ..-1 1.1 1 ...t.^.^tm.0 I 

the quantify of Coal u-hich ihcy ^hi. •■ I •!' .rrkt iili [ 

■' .,': ,- hiuiN 
iiNtiLAND aud Scotland contain the ttasA cxleodv^t()itU<(NJfts'* 
that exist in the world. They are there Tety Huimrous^ lwiAg)<r 
in the direct ratio Ixi'li of the enormous consumptiiin of Or^ 
Bntiiin, and o ■• Hnnual e.%pmation; Severs) of <tii^- 

imtnense mine nion of the groatfst movii^ipoWfW > 

ihat can be ira tlit nio.t simple am* moW**oft»l' 



I 

■ ^ Account of the prbicij}al Coal-Mines in France. 25^ 

^■iiical neauK of tiaiuporu 1 c i« by means of siibterraiKaD, navU 
^"gMtioDirbjy tnewiiiof canak Bud sluioes lined with iron, and con- 
structed ia the very interior of there mines i by means of in- 
dined planes, artfully mant^^ed, in ivhieJi the friction of Hie 
cAriMges ia almost snnilittBted, by plates of cast-iron on which 
they^^ftll, «tid whith allow them to be left to their own motion 
frtif'BevttaltTiiles, that the coals arc tmnsported even to the place 
of embarkation ; and it is by these economical proceedings, 
whtcK are a thousand times repeated every day, that the fuelln 
question comes to be deliiered in England to llie consumers at 
a tnfljpg expence. , 

The Newcastle mines alone, which arc in reality tJie most 
pnoductive works known, employ inorc than sixty thousand in- 
dividuals, and annually produce tliirty-six millions of qtiintals. 
. Fra^t^e contains no coaUworks of so gigantic a nature as those 
which ewsl in England ; but one would hflve'a false ide«"of its 
richness in this respect, were he to judge from the smali'fium- 
ber of coal-mines that are wrought on a large scaled ThK ap- 
parent smallness depends ypon ihc circumstance that the con- 
siitttptfnh of coal is very limited, as a deplorable prejudice, and 
ad'ifilherence to ancient custom, have hllherto prevented the use 
of t^is combuGllble in .sulH of our man u fact one's as consume the 
greatest quantity of charcoal, the great furnaces. 

^t^ut forty departments aK known in France which contain 
1>^pf. combustible substances belonging to Coal, namely, the 
AUieEji the High and I^w Alps, the Ardeche, the Aude, the 
Av»5«atH tJie Low Uhine, the Mouth of the lihone, the Calva- 
dos, (he Cantal, the Correze, the Creuze, the two Sevres, the_ 
Dordogne, the Finistere, the Gard, the Upper Rhine, the Up- 
per Loife, the Upper Marnc, the Upper Saonc, the Herautl^ ' 
the Iserp, the Lower Loire, the Lot, the Maine and I^fflre, thfc 
Mauclc, the Moselle, tlie Nic6re, the Nord, the Pas de Calais,-- 
the Fuy-de-Doniev the Eaatern Pyrenees, the Rhone, the Taro,' 
the Var, amltlie Vanclnse. . ' ull 

In TCiiliiy, several of these depositG are nothing more thBA^< 
raerdy -kbown, aad others nt' them are only wrought to a srmH^i 
extwW. However, there are already refikoned^ in France ICSfP"' 
niiiKe,.ltoui which 9 or 10 millions of qwintais are annually''' 
VOL. XIV. NO 28. APRIL 18SG. u 
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tftken, liaviug a value of frgui 10 to 11 wiUiqna of AaRi^rpi^ll^ 
epoty a value which rises to iO siillioiis, ,at Icfsl. witli, r^ga^^jto 
the mass of conauitiers, aeithe carriage Ut iJiejjJtK^i^fj cof^i^gfp- 
tion aniouiitfi lo three times, four times, aadeytnifti sotf^e^qfifei 
.^^ tea. ttnicS) the price of tlie coal. , r.. ' 'i >ii'l' 

.,, Ti?^'^^^ 9 niUlion& of quintals, wliidi are nothing in cinnporiiai^n 
,)ff)|;lic comsumptioi) of England, which rises to 75 injUiaQppf 
^tjUJitals annually *, are furutsliccl by the foHowing.naines;, , . , 

1. Three mLllions are furnished by the mines of St ]£ti«uie, 
^ivi;:(lc-Gier, and the aeighbourhootl, in which 1400 worsen 
,^p immediately occupied, and where there exist 11 st^onircii- 
gj|iQ§, C hydraulic engines, and 70 mocluncs ^ mol£U^,,aa h 
if^py^uTi, (analogous to our jock-rolis with spur wheels, an4our 
.^hinvgifts worked by horses.) Tht formation iu wliich these 
.^n^ e^i^,. consists of sandstone and slate. The excellent. coal 
vrtv^ they produce isitfansported to alJ parts of f ranee* aud ev.en 
..^ftepcB. ■ . . 'i '.A 

,^, ^,,Thfcc millions by the ivorks in the Department du J4|Qf^, 
.in^ichii^Biplpy 4500 miners, and in which there are efepte^iT 
r4iAf^ .i44<:lupi^s, 9 s^oi-engin^s for drawing oGf Uie watel^.Qpd 
.Iftwtfttipn CIIE85 iii,;Coiist(uit, e.mp|oypient fov tli^ extrsptiflftof 

..tji^ecwlv .rr, 1,11. 

;[,-. This country contains the uaines of Anzin and IWaDe, wl^elt 
-.!««( ifee .moat considerate iu FL:anc*>, aud whieU.producfi,;fiWn 
SO(t lo 400 metres.. iTlieso mines are situated in the formu- 
itioa^f ooal — sandstones, and slates; but t[i^ aire . eoy^ed by 
a^eat thickness of limeBtone deposit, tlie .Qverijting an J, lUOcon- 
fonnshle stralfi of. which are horizonlal. ■:.-.. 

3. Lastly, Tlie wmaiuing tliird oi the ruase qf CQ^I wJli?h-is- 
sjiouojly ^tractcd in France, comes tisiiecialiy fromi the .lUU]^ of 
, Xtitry, in tlie Department du Calvados, wliieheiBpIoymor&Uian 
«4(0ft,-Wffl"liinen. ajid produce upwards of £00,000 quiniaJsuf coal ; 
of Capneasix, in the Depattm<?nt du Tm-u, whji^b .producfiioiare 
than 100,000 quintalfi, and employ upwards of 300. workmen ; 
of Crcuzot and qthers, in the 15epartnienl of the SaoBcaadtht' 
l^wce, prodi ' ihtuii 400,000 qujiuals of coali wfiGI*8IB- 

pagney and . lli«. DepattniQiit of the H^Mt^SiuacT 
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ihe products of which have been considerably increased of late. 
K THtese mines may be mentioned os examples of works well con- 
V^Tcted, and of great importance fw the proapa^ty of ibe coua- 
^^riea Id vhich they are situated. 

Then comes the coal deposit of the Lower Loire, whkh for- 
iffihesfl nrineB, two oF whicfi are situated in the department of 
tlWt name, and three in the Department rf the Maine and the 
Loire, The whole quantity produced by lliem yearly is 950,000 
ifals of coal, and ihey employ upwards of 600 workmen. 
Then the Departments of the Nie^Tc and Alller, which have 
ifeo 5 conlworks. Here the want of channels of conTCyatlce 
{Mpedally in the Department of the Allicr) has hitherto pre- 
♦eoted the works from being carried cm to a greater extent. 
?^)Rrs effect is still more sensible, with reference to the coal de- 
als situated in the midst of the mountains of the centre and 
'Heii^ of France. Those of the neighbourhood of Aubin, in 
fee Department of the Aveyron, for example, might, from their 
•fetreme richness, furnish the whole of France with fuel, and yet 
ttie quantity annually extracted from tliem is not so niucb as 
10,000 quintals of coal ; and even this smalt quantity is taken 
^et/ca thirty different mills, by superficial works conducted with- 
out any rule, and which are continually deteriorating the pre- 
vious subterranean domain which the soil contains. The want 
Ust market also obliges a considerable quantity of small coal to be 
Seft at the bottom rf the mines, in the Departments of the Avey- 
r^n, the Gard, the Loire, aud others; and tlus quantity, which 
4t thus Inst for consumption, may be estimated at a twentieth 
part at least of the total product of the coal-mines of France. 
^*~(Sce Bonnard, Ingenieur en cltefdes Mines.) 
t Lastly, The Department of the Mouths of the Rhone is the 
NWly one that remains to be noticed with reference to the subject 
: vt question. Eighteen mines in this Department employ 200 
I, and produce annually 180,000 quintals of coal. 
The Belling price of coal varies exceedingly, according to the 
.i^lij^y, the facility of working, and especially the abundance of 
■dw! products, and the extent of tlie conveyance. Thus, in the 
Department of the Aveyron, the mean price is only from 35 to 
40 centimes the quintal ; in the Department of the Loire, the 
price varies From 30 centimes to 1 franc ; in the Department of 
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Accomtofthi 'pf Ihcipal Cbal-Minea in frtmct. 
She.Nord, the moan price is I fianc tJ7 (ieiliiines ; in ihe Depart- 
ment of ihe Haute Saone, the price rises from 80 centimes to 4 
francs 50 centimes the quintal. The reason of so cbn^deraKIe 
an augmentation is not difficult to imagine ; the ConveyiUlCei lU^ 
long, and there is no general market. 

In general, the small fat coal, and the meagre coal itL' liWge 
pieces, have nearly the same value, and sell at S5 or 30 pet iient. 
less than the fat coal in large pieces. ' ' ' 

According to correct accounts, it is estimated that, at present, 
10 millions of quintals of coal may be annually extracted in 
France, which are sold on the spot for 12 millions of fhincs ; 
which mate the average value of the quintal 1 franc 20 centilDes, 
and proves that coal is wrought in an economical manner in 
France. These works employ immediately 10,000 miners, iuid 
B much ^greater number of individuals for the carriage of thfl 
fuel;,' — (Annales des Mines, MM- LPHclkmcourt and'ConHa-J) 

The price of coal in France in sonie of the principal ptacb^'t^ 
consumption is as follows : ' '""''' 

At BoTtUBU, iBi^coalof SlVe-de-fr. Strajia ?0 mitimea tbe qiiintat 

CarmeauE coal, . i 90 

Aubin co«l, , " 3.' ,20 

At Puis, St Eliehne and Anzln, « ' 00 id 4 TO 

At Nontea, St Etienne, . ■ i '3D 

At Brest, Sc Etieune, - i 30 ' 

At Cherbourg, Lilry, . . * 30 

At Kouen, St Etienne, . . i 30 

Belgium is rich in coal-mines ; those of the ndghbourlraad 
of Mods, Charleroi, Liege, are very important; they aii»KiiBfi-li> 
350, which employ 20,000 workmen, and produce annually 
about 12,000,000 quintals of excellent coal. 

Germany, taken altogether, is not rich in coal-minet; the 
collerlcs of tl)e coimtry of Saucbriick, Roer, the county of La 
^arck, those of the country of Tecklcnliurg, andthe 100 tmbcB 
of Sileaa, scatiered in tlie neighbourhood of Schweidnitz, may, 
however, be regarded as very important. Lastly, Saxony, Bo- 
hemia, Austria ~ Bavaria, Hanover, the Hartz, and Hun- 
gary, have ah ^ut of very inferior importance. 

In Sweden il-mines, excepting in the province 

of Scania ; tlie to be wrough t with great vigour. 
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Norway appears entirely destitute of coal, as well as Russia. 
It is, however, probable that the great quantity of wood which 
thesQ. countries contain, has hitherto prevented Hheir inhabitants 
from seeking to become acquainted with the combustible' sub- 
stances which the under-ground strata may contain ; and yc^ 
spijfie c^al-deposits are mentioned as wrought in Siberia^ ' ' ^- 

In Italy, the Appenines contain some trifling coal^minei. " III 
Spain, coal-deposits are known in Andalusia, Estremadura,^Ca?. 
talonia, Arragon, Castile,' and the Asturias; but tfie.beds aire 
thin, and the workings are all of little importance. In t^oHugal 
there is orily one coal-jnine mentioned, which is wrought at Cape 
de Bimr^oS) in the province of Beira. !Beds wiere discovered 
spme years ago near Via-longa, to the north-east of Oporto. 

.,We have few accounts regarding the coal-mines of the btftel 
p^irtSi of the globe. We know, however, that much coal i^ 
wroiight in China and Japan; that it exists in the island of 1i!fa;- 
dagascar ; that Africa is not destitute of it ; that <x)al has l>eeii 
discovered in New Holland; and, lastly, that it is louna in 
America also. There is little known in the Cordilleras? '; ' a Idte- 
positis mentioned at Santa Fe de Bogota, which is nttiftted 
4400 metres above the level of the sea * Beds of coal are no- 
ticed as occurring at Lueayes, in St Domingo, in the Isle of 
Cape Breton, in Canada, in Louisiana, and especially in d;,e 
United States. In this latter country, the whole western part 
of Pennsylvania and Virginia contains] extremely abundant de- 
posits of coal, but which have not hitherto been wrotight"'f . 
Coal is alsQ menticmed as being fomid pn the coast qf Grecnl^d. 
(Anaudes des Mines.) ■■: ,; 
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: • Proboblj lignite. 

• -f- Am^icA has not yet, like the 014 Continent, arrived at the point of being' 
obliged to have recourse to its collerics.. . 
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Aht. v.— On the Modes of Nolatton of Weiss, Moh 
Hauy. By M. Lew, M, A. Sic. Conimumcated by £ 
AuUior. (CoQtuiued Aom page 135.) 

X HE next question to solve, is to iletermioe ilie laws of decre- 
ments, by which the hypothetical forms which have just been gon- 
fiidered may be derived from the adopted primitive rhomboid 
This may be effected without difficulty, by means of the formu- 
las I have demonstrated in one of the preceding numbers of the 
Philosophical Journal of Edinburgh, to discover from certain 
paralichsQiB of edges, the indices of a secondary plane. To find 
the law, for instance, from which may be derived the rhomboid, 
the superior edges of which correspond to the lines da^ rfe of 
the dodecacdron, it will be sufficient to find the indices of a 
plane parallel to the diagonal mn of the primitive Fig. S, and 
also to the intersection da oi two faces of the dodecaedton. 
Now, the formula aliove mentioned, in the case where the se- 
condary plane, whose indices are required, is parallel to oiji^Jpf 
the diagonals of the primitive, is 



. u u 1 1 1 

In Ihe present case wc nave — =^x, — =^)p- =2 



L. - 



; and therefore the 



■ {^/' — 2') — {xjj — x:^) y + z — . 
thomboid assumed as a hypothctiad primitive form, may be de- 
rived from the primitive rhomboid by a decrement of ^^-i£lll5 * 

y+x—a 



rows in breadth on the superior angle. If tlie quantity 

was negative, i. of a deo'ement by ^ ■ "'" — 

rows in bread r angle. In the same manner, it 



may be proYed, Uiat the rhomboid, the superior edges of which 
correspond to the lines d6, JS, results of a decrement by ^ 

rows in breadth, on the superior angle of the primitive, anfl al- 
so that the two rhomboids, the oblique diagonals of which corPEp 
pond respectively {6 i!^, 3J, and da; dc^ result of debreitienis 

by- " •- ■■ , and rows in breadth on the superior angle? o£ the 

.•••■■•" . • ^, -. ... I.,.,.'. . . -~ r'f ii* r 

ppmitive \, and, lastly, that the rhomboid, the inferior edgep of 
wfaicfa correspond to the lines aft, he, cd^ res^l*? ^^ * ^^^I?^ 

j^ oc + z jf ^^^ j^ breadth on tb^ sattfe superior angl^- 1^ 

.... •''^■■ 

-complete the subject of hypothetical primitive forms^ l^t.it |1^ 

proposed to find the indices of the dodecaedron \Jy 6» i^^^wilh \ 

respect to a Thomboid the sign of which is a*, that is resulting 
of a decrement by n rows in breadth on the superior angles 

111 
the primitive. Let — , — , — , be {he required m^cei£ It* is 

^i yi ^1 .,\ ,;?. 

obvious that '^ will equal ^-^, — ^ ; and, as the same 

^1 — ^1 ^ cosi(i;0 ;- 

quantity is also equal to^^^ , the following equation will ob- 

x ' ■ z ^ • ■ , 

tain 

UjL—Lli^yjrLl - "■' 

Moreover, the preceding formiil8& being all independent of 
the angle of the primitive, the sign of the rhomboid, the oblique 
diagonals of which are parallel to db^ di, with respect to the 

2z 
ffaomboid whose sign is d^, will be — ^-t^> whilst the mm of 

the same rhomboid, urith respeet to "die primitive fomi^ ii^i te 

2z 

;. But J have shewn in the Number of this Journal for 



^+* 



January 1824, that if nf and nf^ are the indices of two rhom>- 
bcnds with respect t$o the priknkive, and n^^^ the index o( tlie «o- 
cond with respect to ^ firs^ considered as the primitive^^ 
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^'iS/"*= 



I'n/' -^n" — 2 



Therefore, in the present case, . r, -m ,, , ,i;r.,"i 'jifj tl-uAw nwi'l 



By means of this equation, and the one before mentioned, 

^li — . — J- r= ^ ~, it will bceasytofind the values of -^ and — , 

^i — yi ^'~i/ ^1 «, 

in terms of the other quaiilities, or inversely the values-.of 

" and -, in terms of h and x^,^^, s^. They will be found re- 
spectively, ii>i 
y^_ (p — iv){in+l)x — x — f/)--(p-~x)(nx+ny^&x ) 

2, [(n + l)z — w-y)i2z~x—2,y ;,_E_ 

J^t ^ (j — ?/)((n+l)^ — J— ^) — (3— ^)(ng+nff— gg) 
£ = ((^ + 1 ) '^^ + (/t + 1) v/ . + Sa. ) (a, — ff, ) ^ ^ , 

i: ("^1 + ip, +yi)C^i— yi) -i.i~",7 

3 {«^l+^i+y.)(^i— 'ffr) : J:.] bflWl(> 

These formula; apply only to the case when the fact^ijf^^^ 
rhomboid a", forming the superior solid angle, are Bituated abov^' 
or below the faces forming the superior solid angle of tlie%)ri: 
mitive, which is the case when n is positive and greater ihiui t'joi 
negative and greater than s. But, in every other case, it wiMte 
necessary to use other formulip, because then the angle (■»■/)*? 
the dodecaedroa with respect to the primitive, corresppfld^.^to 
the angle (i ; i) of the same dodecaedron with respect to die 

rhomboid a . U — , — , — , still represent the indip^^^ i^g 

it, J/i ::, 

dodecaedron r 'he rhombbid d", it i?edsy'to'peive!fO 

that the equal -ess their relation* ttt'lt'/V/lififl^,' 

jnaking due at ove remark, vyill be, im«tn(i'l 
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y — ^ = ^1 ~yi and ^ = yt^t-t-gi+yy, 

from which the following values are readily obtmncd : •' '' t-^^-'^i 
2 (^i + yi— 2^i) (na?, + ^x + ^i) . r 

yi (=g — j^) 0^^ + ^y — ^^) — (*y — y) (^^^ + ^ — *y — y) 

^i {x-\-yi-9.z )ix-i-y—nz — ^) ,.. .-„...., „, 

jK^ (^ — 07) {nx + ny — 9.z) + {x — y) [nz + z — ^c—y) ^ 

Which formulae ought to be used insteacl of the fciir preceding^ 
when n is positive and less than 1, or negative and les^ /than Jhf i? 

.If, in the two last ^jrmulee, n is supposed to be> ^gual ^ 
— -, they becCnne '^^ 

^L = (.V -- g) (g; + y + 4 a; ) — (x — y) (z — %x ^ % )-- -. '2: 
Zi (a; — z) (a; +y + 4a) + (^ — «/) {z—9.x — Qy) <^ 

£, _ (ar + y — 3ig) (gar + fey — z) ' J: 

Zt ~ (x — z)ix+y + 4a) + (* — y),(K — 2ar— %)* ' f 

These formulte/ therefore, determine the decrement yhicl^ 

should take place upon the rhomboid a~^*, or «*, to produce the 
saipe dodecaedron as that whose sign with respect to the^p;i^i^ 

Um/m {!» t^ t^y But'the. rbo»boidr«^. meaabureaitbe^ maoii^mi^ 
glo.|ifr.tbe primitive^ and differs. o»)y from il as to its posiu^i^ 
it».ol|)liqujB diagonals, cocrespopding to the .superior edgeft of /jtb#. 
pnni^e) and its superior edges to the oblique diagonals* Cf^, 
sequenUy) if a dodecaedron was derived from the primitive hy 

ah intehrinediary decrement, the indices of which were — , — , — 

^x yx ^t 
the ratios between x^ y^ z^ being determined by the two prece- 
ding fbrmolae^ it' would be equal to the dodecaedron, whose 

sigut^ hi{l^bvlj^)r but if q ppsitiQiji wijth respect to the primiltivo 
woijj^.te^different,, WW^ it.yvpuld.foei^itwtjBd .relatively <a tb^ 

rhomboid £?4, ptfeci^y^ thtf dbayta^fdti (&^'J^'»*-) K fetedVe- 
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\y to the priiuilive. It is obviuiis a priori, from the symnielry 
of n rhomboid, t^iat two equal dodecnedrons, d iS'e ring ip posi- 
tion, and the principal sections ol' which aie inidiiied st an angle 
of GO', may be derived from ihe fame priunilive form, and the 
two last forniLilfe dcteriuine the indices of one of them, when 
those of the olher are known. If it were required, for instance, 
to determine tlie indices of the dodecacilron, einular tq the roe- 
tofitatic of carbonate of lime, but diUbring, as to its position wi|b 
respect to iJie primitive, it, would :Ue suiliaent to subsUtvile ^p 
tlte two Isfit formulfe ibr a:,,t/, z, t^e indit:(:s,of the nie[^t«tic, 
which are a- = 1,^=^0, z= — 2, andtheii the values of ^ and 



ly (he sign of the required dodccacdron will be (j' b^ 5')', or, 
according to Haiiy's notation, (E* B D'). This modification 
is one of those he has described, and he mentions other instaqces 
of more equal dodecaedrons produced by two different laws of de- 
crements, and I have had occasion lo ohscrve several others. 

There is, hoivever, one case in which the values ^ and ' are 

fou!\d to be respectively ^ and - ; and consequently, in that 

case, the two laws of decreiiienta iu i' ihe sinne, and the two ^ot^e- 
caedrons arc not only equal, but their jxjsitions are the same, 

with respect to the primitive. This tak% place when "^ff^^^^sjjt, 

or 1/ — z=:.t: — y, that is to say, wlien the dodecaedro'n is"'(!oni. 
posed of isosceles triangular planes. This last remark priives, 
that there is an infinite number of dodecaedrons with isbscetes 
triangular planes, produced by intermediary decrement's,' and 
that for all these there exists between tlieir iudices the foUotvii^ 
relation, 2^ ^ 2 + .r. 

The last point to be considered, is the determination of the 
indices of a dodecapdron, when two of its incidences are known. 
Those which - tg most readily measured, are desg- 

rated by (i ' Three of the preceding formulee At- 

t^miae jinjn ices of the dodecacdron, whea tliey 
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result from simple decrements on the edges or angles. The re^i 
maining care to be examined, is therel'ore ihc determination oH 
tlie indices of a dcxlecaedroi) rceulling from an intcrinediary dfo i 
crement. It has already been proved, that i i , 

f05 i <* • ') _ y — ^ ' " 

coM(i:') "-r-y - ,.l, 

And if another simple relation may be obtained between ff,'^*' 
and z, the problem will be resolved. It has been proved^ fbttf 
the dodccaedron under consideration may be conceived to betJei' 
rived from a decrement on the lateral angles of a rhomboid, tb4' 
oWque diagonals uf which correspond to the linefi db, di, Fig^;^*, 

by - ^T' ~ ~~ rows in breadth, and that this rhomboid is derived 
by a decrement of — — — rows in breadth on the superior angU, 

of the primitive- Now, the angle of this rhomboid may be eKMu 
ly determined by means of the measured angles (i * i), (t : i),'and 

the number ~ -, which is known since it is equal to 

x — y ^ 

a.i?rz5 + l, thatistosayto ^'^^JS- -? + I- 

For, in the Number of this Journal before alluded to, it is 
proved that if (P, V) rcprcstnts the incidence of the faces of 
the rhomboid, the following equation obtains 

n = 2 tang ^ (e„ : e„) cos J (P, P). 
Prom which it will be easy to find, in the present case, the angle 
of the rhomboid, the oblique diagonals of which correspond to 
&e tinea db, di. This angle being determined, tlie law of de- 
o^iuent by which it is derived from the primitive nuiy be caL 
«ulated by means of formulae previously explained ; and the in- 
dex of this decrement being made equal to -— - — , furnishes a 

'second equation, which, together with tlic equation 

cofil (i.i) _ y — 's 

cos i 0' '■ ') it— y 
is sufficient to determine the ratio between two of the three 
quantities «, y, x, and the tlilrd, that is the indices of the dodc~ 
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capdron. When the angles (i . ), (i : i) of the dodccaedroD will 
b^ kijown, without knowing, at the sauie time, its position with 
respect to the primitive, there will be two answers, Tor then the 
rhomboid the oblique diagonals of which correspond to (tb, 3ti, 
may be derived in two diftbrent ways from the primitive, Mich 
will give a different equation, and each of these combined with 

''°^ \ \\ ' 'j ^ Vi:^^ a set of valiWff ef the' indices. T/ie ime- 

U»od I have just explained to deterniine the intjwies of ^ dpde- 
cacdzon resulting from an intermediujy decrement, will , be 
Anjnd.very tiimple in 'practi(^«, because ]ogqriiJimic caJcul^^fKi 
may be used. ■ ,,. 

The forrauiffi contained ill' this and the preceding papeTpf.are 
sufiiaenl to find the indices of rhomboids and dodecacdr^ns, 
when some of their incidences are known. It remains no)^ fo 
esplflin ill what manner their angles may be calculated ^|^ 
thmr indices are .given, and which may, at a future time^,^ the 
subject of anolXier com niunic alio n. , 



AttT. VI.— ^cro(i"wf ofifte Pmson PlanfB (if'tfte Soul/i£}-n Parh 
ofBraxil. Continued from p. 10(X ,/ 

X HE first historianS'Of Jirazil' biave iGpotienQinclittf ftfiQ ^ 
with which the Indians prepared their pcnsons. Piso eajs^ ,lbey 
tan at their pleasure infect the air and waters,— poison, tbw nr- 
roTvs, — tlie clothes of their enemies, and even tbc fruits .^pon 
which they may have to feed. But, ati Sontliey ■t";S3ga«oual)' 
insinuates, it is Tery probable that such tales have been imagined, 
to gratify the hatred of the oppressors against the oppressed i 
and the latter, perhaps to make tbemselves be feared in tbeir 
turn, may have sought to believe themselves the fables wjiich 
were origmally invented for the purpose of rendering them odi- 
oas. Piso sufficiently justifies tbis aBsumption, when be,a6^1.s 
that the Indians, while they made a mystery of thm", pQ^SQUi^ 
readily disdi' anlidotca. Idiftevidcol, tlial,if Lbpse,i;Bcn 

were intcresi 'giHg ihefaital (iecrpt3.>yhjch,^f,jltii- 
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^■^hited to tliein, they would have an equal inicresl in concealing 
the remedies whith niiglit destroy the effect of ttieir poisons. 
Piso, however, has revealed one of their recipes to us; and we 
find it composed of a strange mixture of seeds of a leguminQus 
plant, which he names Mvcintagimfu, of those of Cerbira Aho- 
I'oi and Tkeveiia, (Ahovai giia^u and mir'i); the gati of a 
toad; the worms whii;h are produced in the juice of manihoe; 
the leaves of certain sensitive plants, (Heiba casta), and those of 
the Species of Riihiacem, which he names Tavgaraca, or Erva 
(fr roio. If I "add to the plants which I have just mentioned tha 
Afinana/t, named Ayatii^t pana, and the Sapintbtcea; which PJ- 
so calls Curujiiapc* and Timho, we shall have willi the manihoc 
aTt the poisonous plants mentioned by Piso. Now, wo see, that, 
if soiiie' of these plants may, in certain fnses, prove delrimeniai 
to health, they are very different from those lei-rible poisons of 
India, the very idea of which is enough to excite terror. Such 
vCgefables' as the Amticupana, which, according to the a^-owat 
of the author himself, only causes accidents, when eaten to (Re- 
cess ; and ihe Hcrba cnxlic, of which Marcgraff, although he 
has ligured them, has not even indicated the poisonous quaTi- 
lics, are cerininly not of a \exy formidable nature. 

Aruda and Coster, who have lived in the same country as Pi- 
so, since his time, do not take notice of any such plants as tlws^ 
whitih I have quoted ; and in general, they do not make mentiin 
of any pwsonous v^etable. 

I do not doubt, that, in the wannest parts of the south of Bra- 
zil, there are found plants whose properties are highly deleteri- 
Qtis, of which a proof is afforded by the Oassam, with an inobri- 
aWng smell, cited by Martins f. But, although the Flora of 
f emambucca has a great resemblance to that of the provinces of 
Satito Spirito, Rio de Janriro, and Minas Geracs. I am, per- 
haps, already too far from my subject, in speaking of the vege- 
Itation of a coiintry in which I have not travelled; and I ^all 
thferefore confine myself to that of the countries which I have 
actually traversed. 

No person was more capable of instructing us with regard to 
the antient traditions of the Indians, than the famous Father 
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Anchieta, who lived so long auTiong iliem, ninl who possessed so 
perfect a knowledge of ilteir language. Vet, besides Uie laua- 
boc> he does not Dientiuik in his letter, upon llie province ot' St 
Paul, apy other poison tbim thnt of tite Timboe*, tbe ■S'a/Hti- 
dacea', of which Plso, hs I have ohsei-ved, hod already oted se- 
veral species; and which, like the Cogue de LLi'ont, htnc the 
sngujar property of rendering fidliea torpid, — a property equally 
puiated out hy Bari>ere, La CcHtdamine and Atlauisoiit bolii.ut 
th^ PavUinia cururu, and in the P. phoiaia. 

The Abhe VeUoKo d« Villa-Hiea, who had katg travetUI-ini 
the province «f the Minee, with the wiew of examining itsWBge- 
totion, has carefully pointed, out iu his nianusuipts the proper- 
ties of the plants -vhich he had gatliered ; and the only one* 
which he mciuiuns as poisonous, arc »till a PaidHnia or IHinba, 
which, lie says, is fatal to tnaininifera, and one of his Sslvinw, 
fK.£rvaderatt)f a rublaceiius plant, which is the same as one 
of Marcgraflffi Ervas de rah, and wbith is represented as Mfig 
very injuticms to cattle *. 

In 9 general list of the most remarkahle Dntziltaa plants^ Aie 
Abbe Casal uamea only one whose propeities are delelerions, the 
tree called Tinguy +■, the leaves of which, like those of the Tim- 
IfOt kill fishes, and which I have determined to be an anomalous 
Siipifidaceu. AVheD, afterwards, the same author treats parii- 
cularly of the vegetation of the provinces which extend belireen 
the Rio de la Plata, the Carynhenlia, aud the Hiu-Doo^, he Still 
t'ignalizcs no othei- pcHsonous plants' than the Tiniboea\, whkli 
he tlien confounds with the Tingiiij, and a Guaratiirtio, Mo 
whidi he says tlie insalubiity of the waters of the Mitryahi:. 
attributed. He says, indeed, when speaking of the iiegetatton 
of tlie Mines, that poisonous plants are found in that pro\ttee ; 
but, as he adds that tlwy cause ii^hes to die, it k )^ajn that h is 
the Tiviboe which he still has in view. 

My respectable fiiend, the P. Leandro do SacrametKb^ has 
iwintcd out a noxious plant, which he calls the Mnrtiusea pJ^xdo- 
des ,- but It appeal's tliat lie only considers it hurtful to cattfeSi 

JVIawe, Luif Eachwcgge are not botanists ; yet the Iftt- 

" PBlicouio T There arc l«o sperkt 

t CoT\g. t, i § See Schultei, MasCfu-teft" 
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ter staid for a long time in the prot-ince of the Mines ; Lukok 
bvad for ten years at Rio de Janiiio, St Catlierine, Kio-Grartde 
and S. JoacM.leI-Rey ; and it is to be supposed, that, if these ott* j 
ihorfi bad meant td speak of Mine Hangi'rous poisons, they WduM' 
halve made vnunlion of ihein in tlieii- writings. 
1 1 In reality, MM. ?pis and Martina Bay, in their inlcrestiog 
Dmvels »h«it indieneighhourhoodof Riode Janeiro; the CflsmtW 
Vca retiree among the roots of the iBEffiglicrg, to feed upfW'ptii- 
sonous plants ; but the learned BavarionB do not name these 
plants ; and as the remark vihkh I have cited occnrs only in a 
Bote, it is to be believed thai it ib only the result of a supposition 
which the authors have conceived, because they considered the 
orab in rtnestion as a suspected animal. ' 

.■■ With.regdrd. to myself, I have met with many plants in my 
travel, which, in certain tiriaimstanees, and taken in certain 
d»ses, might prove very hurtful ; some very active stimulant^, 
«ont) plants, Enphorhiaeets, whidi of^en cause ditngerons pnr- 
gings, Sic. I have received confirmations of the properties of tlie 
IFimbQ and Tingvy {Afngonia pubt-saiis and glnhitrla, N.) ; 
aud. I have even been assured, that one of the TimhOes ivdS riot 
ooly hurtful to fishes ; but that it might Ik? dangeWus foi' qlia- 
^upeds, as well aE for man, {Serjmna fethaUs, N.'), Sevei'al 
Miibiacece (Ru6ia noxia, Psyrolr'ia noxia, PaUcourca Marc- 
f^avii, N.) have been pointed out to me by the planters ; and 
plSlsrays under the name of Erva df rnta, as causing dcdth in 
, hearts thai eat of them. The leguminous plant, which is call- 
^fld .Jacalupej.and whose roots are etliWe, is said to produce 
.j^isonous flowei's,. A Convolvulus, which I have found abnn- 
jij^itly upon ilie shores of the sen, in the provinces of Rio de 
Janeiro, and of the Holy Spirit, is also asserted to be dangerous 
,for cattle. A sort of inebriation is produced, wlien one has 
eaten to excess of the fruits of the Myrten, which is commonly 
yarned Cagaiteira, The Mitmiio of the Rio de la Piala dc- 
ffxoys horned Qittie. It appears certain, that the ScJdmts 
iitTCKira causes, swellings in tlWse who sleep under its shade. 
Lastly, 1 have been assured, that the root of the Mimosa, c^led 
Spongia, was a true poison, &e. 

These arc undoubtedly dangerous plants ; yet, after what has 
been said above, it is clear that hitherto no poisonous species 



L 



9S8 Jccowit of the PaUok^'^H)'s of 

hasbeen discovered in ihesoiitiiern pai'ls- of Br^'il, itiat could be 
GOmparcd, for example, with (he Tleule or llie Anthlaus upa^i 
tod I would even be led to believe, lliot tlierc is not propbrlioD- 
kUiy'ta ^rtater number of noxious (plants in tliis country, Ltiui in 
tBb'F?draofour own. ^ ..i.iiu 

■^■"^he plant which renders the honey of (he Eiixipe^Sea 
pSftontras, is very far from being a poison of the first order,' as 
W'iiHHdetidy proved by the eiffect, which, according to Gul3ti- 
fittedl's relation, it produces upon goats ; and, consequently^ we 
itped^, -whose juices frequently poison the honey of (he La:h(~ 
giidnH 'vasp may very well be no more dangerous, than' the 
Jlemipdntica. _'" • -'"^ 

''it?s^by lio means probable^ that it is an Andromeda'i 'fwi 
Wtiteieen na species of the family of JSricaceee in tlie , province 
dFthe Rio Grande, the Cisplatiiie province, and that of ti^e 
MiSidons. It would still less he an J::alea, since not oitly Hqcs 
nb ^Tant of this genus grow in the different parts of Ain«v» 
vrliteUr have travelled ; but also of the hinulred families that 
hin'6' been indicated by M. de Jitssieii in his Genera, tliat of 
H^'Shodoraceef is the only one of which 1 have nev^r &x4nii a 
^iteies in the course of my travels. . ' ' ' , 

"Rinher, my suspicions must fall upon a very small nqnitiait^ 
"**" re ; for the one which had rendered the honey of the wasp&of 
Ko de Santa Anna poisonous, grew lu that district proliabjv 
^a very inconsiderable space of land, since, at the distanw 
dFwoTC leagues from llio de Santa Anna, the Tioney of iiTiotner 
li&t of the Ltchcg-iiana wasp was no longer narcotic, u is even 
^*t!tt J probable, that the plant which often renders the, liopcVof 
ijie'' Lech egu ana wasp dangerous, does not grow in any part df 
OSl' Partiguay ; for Azzara, who speaks of the inebriatiiiff bonw 
of the bee Catahaht, and who has very well described tlie npsl 
df the Lechegimnoa) does hot say that the honey of these wasps is 
fi^iiently dangerous. Besides, the same author furni^^ n^ 
with no data regarding the noxious plants of Pacaguayi ^nce, 
among the prelly considerable number of vegetables l)eioi^n£ 
to that countr' he observed on a journey, lif does no^i 

designate any I 'hurtful qualities '' ■ I' 

If I now cot t work of M. De Catidoije- upoB. 

the medicinal \ nts, and ihe liest nuiliors \sha 
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Imse vtriHtni upon the sanie subj^I, and join to tlitir (Jiserua- 
lions ilie fru^t of my own rfseardii>s, I shall iiiiJ, that tlie oum- 

' ber ot tiie fdniilies of i)hancrogamous plants, that produce nar- 
cotic i^pix'ie^, (lie only ones which sboulil naturally engage my 
aUeiition, reduces itself to twenty, namely, the Mcni^xtrma^, 
Sapindacefe, Papaveracere, Terebinth ace a?, Legimiinosa:, Boaa- 
"cese^ Um belli ferte, Cichoraccre, Rhodoraceee, Apocincie, Sola- 
nac^^ Scro])hularitiea;, Cuphorbiaceie, Coniferse, Aristoluchiip, 

^ndca?, S;c. Casting a glance upon the species which I have 
cpllected in .1 spaco of about 45 Fortuguose leagues, from Be- 
lejn to the Jbicuy, a space in which the Rio-de-Sanla-Anna 
Bows, I only find plants belonging to six of the above famih^s, 
Jiamely, the Kuphorb'iacc/r, (Euphor:bia papiliusa, M'lcrosiacf^ 
ranwsls.nma, Caperonia Uiicarifblla, N.) ; Jpocinea:, (among 
oibers the Asdepias mdlodora, and Ediites petrcea, N.) ; one 
JSofiindaccoiis plant, Solanacea:^ LegtiminoscEf and two Scr<^ 
phulari>iete. It is, therefore, to these plants, twepty-ooe in 
niimbe'r", that my conjoctures must refer ; but, as the Legutai- 
lioses, Euphorblacea;, and ApQcinetft do not bilong to the g&. 
hera among which narcotic plants have been peculiarly desig- 
nated, I shall confine ray search principally to the four .S'o^'U'fe 
INicotiaiia acutiflora. Solarium giiaraniticuvi, Fabiana tlufwi- 
jolia, Nlt^rcmhcrgm graveokns, F.J; the single Sapindace^ 
("J^dtilUnht aunlraVia, N.}, the two Scrnphularinea (Stetnodia, 
potuslrls n^A gral'ialnfiilia, N- } ; and of these it will be upon the 
Sainndacca that I shall make my suspicion chiefly fall, because 
I aTreaidy know the narcotic effects which several vegetables of 
ine same family produce in these countries ^ and because the 
species which I have signalized was of a'l those which I faavc 
mentioned, that which flourished nearest the wannest the boner, 
€» which was so nearly fatal to me. 

I cannot close this account, without adding some obser. 
Vations which are not without importance. Dr Benjamiu 
Smith Barton thinks that the poisoned honey injures the bees 
themselves; but this is by no means probable, or at least it 
cDiild not do so to lliem in ihc same degree as to man. This 
Jio'iiey, in fact, has been sucked by tlie bees ; it has resided in 
their intestines; they have only collected it, by returning a 

.tbciit^nd ?nd a thousand times to the same flowers ; and 
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could prove hitrtrul to iheni m> to man, it is iippo^ble tocso> 

cmc that they would liave stored it up in their cells. 

The American author, whom I hare just cited, regrets, tii; 
not knowing what remedies should be eirpioycd in cases erf poi- 
soning by honey. Of the three persons poisoned near the brook 
of St Anna, the least aifected vomited after eating ; and, it wi^ 
not nntil I had vomiled myself, that I felt sensibly belter. Ii 
one of the two herds mentioned by Seringe died, after having 
eaten honey sucked from Aconituoi Napellus and Lycocfonum, 
he was the one ulio had not been able to vomlL It is there- 
fore very evident, that an emetic which should quickly rid llie 
stomach of the cause of the evil would be the best remedy to 
wliich recourse could be had. 



Art. VIII. — On the Structure and Nature qf tie Spffngf^ , 
friaMMs. By Robeet E. G«amt, M. D., F. H. S. E., ?■( Jj^^, 
M. W. S., Stc ". Communicated by the Author. ^ ^ , j^j^ ' 

J_ HE SpongiUa /riahiVia of Lamarck, belongs to a geni^fV 
organizeii bodies, whose internal structure and economy are; ^1 
unknown, and which naturabsts are at present undecided wheiher 
to place in the animal or in the vegetable kingdom. It;js a 
fresh water production, of a green or grey colour, soft, fiJb^PMft 
reticulate, friable texture, irregular flat spreading fori]i,,apd 
strong fetid odour ; it contains a turbid green-coloured geja^- 
DOUS-like matter in its interstices, and erect branched fibres, mps 
through its interior, arinng from its base, and projecting frpjii 
its surface. Lamarck has distinguished tliis from the only. oth?r 
kiiown species, Sp- pulvinala and Sji. ramosa, chiefly bj ^e 
marked appearance of those erect or longitudinal iibre^, n-Weh 
ate seen in dried specimens, rising, branching, and radiatinelo- 
wards the surface, and beyond it. 

This animal or vegetable production is found spreading.on 
rocks or other solid bodies, at the bottom of lakes, or ontbc 
sides of stagoi , ^nd has been observed in various par's 

of Europe, — I'alias, — in Denmark by Mjoller,— 

in Sweden by jermany by Gmelin, Blumenbach, 

■ nt rian Natural Hisloij' Socieiy. 
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and Schwfiggei", — in ilift'ercnt pai-ts of Grcac itriLinn and Ire- 
land, — in France by Lainoiiroux ; and probably it has not 
lieen looked for on otbcr tonfjnenls. Il grows abundantly in 
JBiQcIiend near Edinburgb, where' I have pmcurcd all' (he speci' 
lerra for the experiments and observations detailed in ihiB^me- 
; it is seen ccivei'ing the surface of many of the rocks ond 
tnes on the east side of the lake, and enveloping the wooden 
s. at tile north end of it, when the water is low in aiitmnn ; 
I' spreads indiscriminately OTer every soiid body it encounteiri, 
iether animal, vegetable, or mineral, and adheres so closelyto 
, that it cannot be separated wiilioirt laceration. Weobi- 
^~~-.- it more frequently, and better developed, on the overi 
■BDging or perpendicnlar sides of solid bo<iies than on ilteh" 
fWiclivities or their summits ; this has reiution- to the position^ctf 
Itertain large orifices on its surface, to be noticed hereafter. 
'Though of a very delicate and brittle nature, it thrives on the 
Spjoat exposed ridges and prominent angles of rocks, which is 
Ijfrobably owing to its usun! depth from the agitated surfkce, 
nd to the sheltered condition of small lakes, compared with the 
«f)en sea, where the marine sponges thrive best on the shelte"^ 
Vides of rocks. When young, it appears in small, round, ckinitex 
't^ts, of a light grey coloured, soft, downy, substance, adhering 
\b the surface of stones under water, or spreading irregi^Ply as 
\ flat wotdly covering of a light greenish-grey colour, having' a 
fflhe or two of thickness, and an extension of one or two inches. 
'^bt as il advances in growth, it becomes more compact in Xfrs- 
Siire, and of a darker sea-grccu colour, acquires a thickness of 
'^ore than two inches, covers a continuous surface of several feet 
%1'length, sends up from every part of its surface irregular, short, 
^oSipressed lobes, sharp ridges, thin laminae, or cylindrical, small 
trwiches, rounded at their extremities, and it presents numerous 
Very distinct apertures, of different sizes, leading into it? inte- 
'l^iw. rroui the looseness of its porous surface and interna! tex- 
I hire, and from its mode of enveloping substances in the pro- 
'%Te&5 of its giMwth, we generally find in its interior portions of 
^^Biand, mud, or gi^vel, shells of fresh water testacen, fragments 
"^f roots or branches of trees, tubularist, larvre, particularly of 
"^ryganea?, innumerable animalcules, and different kinds of 
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In its 111 ing stale, the Sp. JriahiU-i is so suft and brittle i 
it can scarcely be liamlled or lifted without tearing, feels slightly 
unctuous between the fingers, has a strong disagreealble smell, 
like that of stagnant ditches in the heat of summer, tastes cool- 
ing without any marked flavour, and quickly ditfuSGa aOioilg 
the salivaj leaving only some earthy particle between the teeiH'; 
it anks slowly in water, appearing lighter than most niaifine 
sponges. When pressed, a thin slimy turbid green ish-cdtoured 
matter escapes, mixed with a considerable portion of water, arid 
the remaining fibrous portion has a light grey colour, and stiff 
grttty feel. When allowed to putrefy in water, a thick, fatty 
layer covers the surface of the fluid, the water acquires a. tor- 
bid yellowish colour, tlie spongilla becomes of a blacki^-greeli 
hire, afid emits a moat offensive putrid animal odour, hke that 
of the most* putrid offals, A portion of it, whether fresh or 
putrid, placed on a red hot iron, smells like burning skin or 
membrane, the soft parts are dissipated, and the fibrous resldii^ 
becomes red hot, but does not consume noi* change mtich its' 
form. The burnt remains of this substance do not efffervesceln 
vtegar, nor in nitric, sulphuric, or muriatic acids, nor is their 
appearance in the least altered by these acid?, although they' 
are alleged by Lamouroux to contain more than half their tuTk 
of Knre. When the calcined rcrr.ains, or even a poriioh of rtie 
fresh spongilla, are rubbed with a smooth, wooden, instrument Cif 
the polished surface of glass, they leave innumerable vtr^'fiji-' 
nute pei-manent traces, which we observe, with the assi'^t^nce 
of alena, to be distinct streaks cut in the substance of the glass'^ 
thus indicating the presence of silica in ihe axis of this organized 
body. The soft green colonred matter contained so abunflanflV 
in this substance, in its living stale, when mixed with waier, an3 
examined under the microscope, is found to consist almost enl 
tirely of minute, granular, transparent bodies, like the gelatiiious 
matter of the marine sponge. The dried fibrous axis becomes 
of a pure white colour, and somewhat opaque, by a few minutes' 
e^qiosure to the intense heat of the blowpi|)e, but docs not melt 
nor lose its fibrous appearance; when a jwrtion of the dried' 
axis is rubbed iick of the hand, it excites an itching^ 

pain, and inflai i di^sed redness, froni itfl sharp. 

spicula piercing ■cmaining in its substance.' Nu- 




lus, sipal], yellow, globular Ixxlies have been fi'cc^iieiuly, ob- 
served in autuniu, spread every where through the subsliuice (MF 
ihc spungilla> u'ld Itave greatly perplexed iialuralists,-:-&Qii)e con- 
s'lt^ering; tbem as the grams of thU supposed pl^uiC, while pUi^is 
' ^eg^^^ thew as ova deposited there by some aquatic insects^ 
J^inntcu8,in his Flora Snecka (1190-1101), speaks of grains 
I j^fU^ndin this fresh water plant in uutuoio, lUuitgh in his latw 
wor^B he seems to consider these grains as foreign bodies, aqd 
the i^ongiUa as a speeies of liponge. Lamarck nnd the DawsU 
nBCuraliat Vahl, considered tlie s^migilla to be merely a habitq;> 
lion constructed by the cri^taletlu. Monlagii, in the Wemer'ttm 
'fr,ansactran3, cunsidej-cd it as a pidua foruicit by some aquaM^ 
insects, for the reception of their ova. Liclitensteint iQ, (hie 
J^rans. of the Kat. Hist. Soc. of Copenhagen, (Ic:jcrlbef,it,f^ 
an ^glutinaied mass of the tubes of fresli-watia- tubuWlge,,^ 
niftining empty after the deatli, of the polypi. Tallaa .spc^JfiH-/^- 
it as a sha)>eless mass, possessing no p-ace of life Gtn^lin, Hkf^i 
most of Lamarck's predecessors, placeg it in the genus Spn)^^^^ 
and he makes thi^ bingulac remark respecting thej^diJM,.t!^ 
it serves ^as food fur fishes. Lamouroux, in 1S16, was satisr 
fied, from personal examination, that it is a4i animal resemb^g 
ihe group of true sponges; but In his Ettpos. J/£f/io<2...18Sli' 
he expresses himself convinced, from more recent observationsj 
and particularly from the elects of light, heat, moisture, and 
air upon it, that it differs entirely from ilie marine sponge, aod 
ia. merely a fresh-water plant. Lamarck stilt considera its oJii- 
mal, nature as far from being established, and has removed it to 
a great distance from the marine sponge. In this country, some 
naturalists, as Dr Fleming, regard it as on animal distinct frojn 
the sponge, while others spend their ingenuity in endeavouring 
to prove it a vegetable. Schweigger lias exa^uined two spctaea 
of spongilla alive, Sp. pulvinata and Sp. ran.iosa, and states 
thftt they possess a gelatinous crust, as distinct as that of many 
marine sponges, and truly belong to that genus of animals ; 
while , Blumenbach, who has performed many experiments on 
.these substances in dicir Uving^tate at Gottingep^ has not been 
able to discover a trace of animal nature in them, and believes 
them to be aquatic plants, But none of these writers have de- 
scribed to us its ii\terual organization, nor afforded suHkient 
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<lala to enable us to decide eillier as to its aaiinal or vcgetab^ 
nature. 

The small, yellow, globular bodies observed by maDy iiaturs- 
lists in the Spoiigtlla JrioMlis in autumn, are distinctly vi^Ie 
to the naked eye, regularly spherical, about the &ize of^sins 
of sand. Linnreus compares them in size to the seeds of thyme, 
of a bright slraw-yellow colour, rough on their external surface, 
yielding a little to pressure, and quite elastic, I have found 
■them present, and almost equally abundant in the spongilla in 
September, October, Novemhtr, December, January, and Feb- 
ruary, but have not yet examined this substance in other monUis, 
to discover at what season, if ever, they are deficient. They 
are distributed very irregularly, but abound most in tlie deeper 
jtarts, where they frequently lie loosely collected in groups of 
about twenty or thirty ; lliey have no perceptible organic con- 
lietfiou with each other, or witli the substance in which they 
are imbeddeil. I have frequently found a portion of spongilla 
cmwtled with them, while another growing beside it contained 
none ; and even the same portion sometimes presents them crowd- 
ed in one ])lace, While they are entirely wanting in another, 
Thej' seem to have no proper cell or particular disposition of 
the spicula for their lodgement, but fall out readily when the 
broken substance is moved gently in water ; and there appears 
to be no open passage leading to them from the ^surface, diffe- 
rent from the canals niUural to this organized body. Whpnone 
of these round lialts is pressed between the forceps, it yielda 
Trith some resistance, hursts suddenly, and a white, semi-opaqiie. 
viscid matter is forced out. They produce no effervescence 
when thrown into nitric acid, no lime being contained in their 
lough cartilaginous capsules ; the capsules fre<iuenily burst af- 
ter remaining a minute or two in tliis acid, being contracted by 
it, like other homy or cartilaginous substances, before they dis- 
solve. The yellow, elastic capsules, viewed separately through 
the microscope, have a coarse, graoulor structure, and appear 
studded with ' ^nt points, as if porous, but nothing is 

perceiveil to -h them by pressure, till they burst. 

In bursting, ! times observed the fluid contents 

force out a 1 portion of the capsule. When 

these yellow ( josed for a minule or two to ihe 
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(tame of a cantlle, tliey diminisli to a tliiid of their usual size, 
-iKcome quite black, shining, and smooth on the surface, empty 
within, and very brittle ; tliis was observed before the time of 

Kiimeeus. In tliis calcined state they pi-oduce no cfipr\*i;aeente, 
^ id undergo no tJiango in the strongest auida. 

Tlie soft matter contained within these yullow spheres, con- 
Its of two or three hundred soft transparent gelatinous globules, 
fherii^ siiglitly togetlicr, and, ivlien magnitied by l|he roicro- 
^Cope, very inucli rosembling the spawn of a irog; there is likc- 
^se a amall quantity of a thin colourless flu itj, and some iivi^ly 
^iHiades, as we find witliin tlie ova of most animals, but not, as 
^^H as I know, within the seeds of plaiitfi. When phaken gently 
water, or allowed to remain a few minutes in it, the iianspa- 
it globules fall separate, and begin to dissolve ; on exaniiuing 
ib^m with the microscope when thus separated, we observe tl^at 
^^b globule contains about a hiuidrcd very sniall whit(; o[}9quc 
'■jferlieles, which lie close tjigothcr on one side of the glu|jnle, 
')U)d occupy about a third of its capacity. The transparent part 
'fX the globules quickly and entirely dissolves, and the white 
'^3aque bodies they contained are observed strewed ov^r the 
'■^Joltom of the water, partly adhering in groujis, and partly iso- 
}ated. I have not observed any change in ihesc white parUclcs, 
'^er preserving theiu some time in water, though they seep to 
^MUSesa the potvcr of slowly changing theu* positious, whci^ at- 
Tientively watched through Ihe microscope. , 

The yellow spheres whose contents have been described^, did 
not undergo the slightest perceptiWe change in extern^ appear- 
ance, or in die nature of their conlained matter, 4uring six 
2j")weeks rest in rain water, frequently renewed, from the middle 
p"<if October to the end of November, although the true ova of 
r*'- the apongilla were growing and spreading on watch-glasses, im- 
merseil in tlie same vessel of water. And what appears a re- 
markable circumstance, whether these bodies be ova or grains, 
■ibeir colour, size, structure, and contents, were precisely ahke, 
ilnring all the im months I have yet been able to examine the 
ppOTigilla alive ; — those taken from the spongilla in February 
j>resented the same apgiearances, cxteraally and internally, as 
'^bose of September. They difier from the qva of every marine 
L'^s^nge I have yet observed, in thor strung co^ikgiu^i^^ cu))- 
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■ule, and soluble-, gelatinous globules ; tliey differ, t^i^iLicclY-Mj 
coldur from the substance in which they are found,, tjie E^pOOn 
g^ll* being ofa deep sea-green or grass-green eologr, whUe.th^Jl- .. ' 
areof alivelysli-aw-yellow; and they do not dcvclope thsmsdyWi;.,. ' 
into young spongill^e, as some Would Jead us to suppose, in tiw,. ,| | 
same circumstances which evolve tlie true ova of that animal^ : 
Different Idnds of these bodies appear to occur in the fresh^i > ^ i 
water sponge Linnaeus describes ihem as shining, bluislj gip*-, i^i 
bule^ about the size of a grain of thyme, in the Spongla Ikciis^! . 
tris {Spon^Sa ramosa, Lamarck), and as green gelattDOHS, ' > 
gnun^'inthe Spongiafluviatilis {SpoJi^llapulvinata,l^a%aaxc^^,,i\ 
LatD^rck states, that small, yellow, gelatinous gndns are hifXfA .,«i 
in at! the species. Those found in the Spongla Jriaii^ o(,[ J 
XiOch^Dd are tough, hard, yellow spheres, filled with transp^reMv "v' 
soluble, gelatinous globules. Lichlenstcin considered tbe^iaftd la| 
the di^bf the Tubulana sultana, Blumenbach, as appeiu:6,£ranit iJoM 
Schwagg^r's account of his MS., although lie is repres^ted by nd 
the Prerich wiiters as liaving mistaken them for the ,get3nfr.<?^ m{ 
the cri^ateRa. From the doubtful nature of these bodies, nndi, ,^ 
their appearilig in the same state of development for at lea^t; -^V , J 
successive months, lUeir existence in the spongilia cannot ffii^i,M 
propriety be adduced in proof of this substance being^a pl^Bttl il 
SB is done by Lamouroux and odiers, nor to prove it an ap)^ioi^tiJX 
as wa^ formerly done by Lamouroux, and is at present,, by, ]|fh ila 
marck. .,;■.. i:-.'.i;i ,fR:>ii 

The external surface of the spong^ila, liketliatof tbemweeio* 
sponge, is covered with numerous, open pores leading JDIO.it^ feiw! i 
tcrior. The pores arc mentioned by Linnieus an4.€^ipAclJn,imiig 
two of the species, Sp. lacustrh and Sp. JluviatiUs. Thf^, wr^ 
so conspicuous on the surface of t!ie SpongiUa pulvinata, ^tpViuU 
Lamarck has introduced them into the definition nflhnt ^pwiKft 'm 
On the surface of the recent SpoitgiUa friabilis they are y^Ue i.h 
at the distance of twenty inches, and are quite distinct fcqat-t^^F,. ^ 
large apertures seen between the lohesand branches, which l^nyft i\i 
probably alone befli bbsened. They are distributed irregulvy ,j. 
ly over the whol*' '■, and are surrounded by projefltii^rjidl 

naked fibres, vc 'his species. They appear cpspt-i tJ 

round, and smo. i^ins, though they ar^^K^ljoth;, k 

literatcd by liant c substance, or by thp daU^ , q. 



collapiife'bf tfit;ii*Very soft margius. By placing a thin laycVi C^^l 
from'^Ae Surfalce under llie microscope, wc perceive that eacbi 
poref. besides its projecting dcreridlng fasciculi, has its iiiai:;gia 
supported by loose spicula lying paruUtl with the surface, nad., 
placed' round the opening. The bounding fasciculi of the poies^ir- 
consist of so few sjiicula, and these are so loosely coo^eo^ed..tuvi^,^_^ 
gether, that the whole surface wants tlie compactness which tliey,,,,.,, 
produoe in the marine sponges. These openings are npl theji,,,! 
ceils of polypi, nor can wc discover by the microscope any tf^^ gi , • 
of cilite on their margins; but their whole iutcrnal parrel:es,'pif^|,j^, 
closely catered by the same minute, granular bodies which, lipe^^^^ ] 
the pores and canals of the marine sponge; and on viewing theaijg ,-,. 
bodite sideways, we observe that they project from the n)ji^qs(.^^ j 
towartts the centre of rhe ojicnings, more distinctly than in most.,,|^^^ 
of the latter zoophytes. By examining their horizontal se^tfuus ^^i 
takeW SucceSsi'vely from the same partof ihespongllla\redis(;ov^,jyjj 
that its pores are only the open entrances to canals whicji ju^fu>f ^^\ , 
tier through the body, enlarging in their diameter as they jinVj ^j]- 
ceedi'tUl they again reach the surface. The wide exlre(HitieS|Of-,„,|p 
the canals are the fecal orifices, which are seen of iincommpu.,,,^,,. 
magnittide, opening on the depressed parts of the surface betweyi^ ,_. 
the lobes. The granular bodies whicli line the whole of th^Wf ^, ,„ 
canals tVom the pores to the fecal orifices, are connected wjtlf „ ,^ 
each dther, and with the parietes, by means of a very soft, trans^ ,,^ ^, 
parent, green-coloured, glistening matter. There are obviouslvi-T- 
fewer granular iMwIies on the surface of this gelalinous matter at ,,.,-,, 
the fecal orifices than elsewhere ; and when we csamine it wilh^ ^^, 
highly magnifying powers in that situation, it appeai-s quite hor 
mogeneoits, without fibre or grain in its texture. The internal,., 
canals are every where bounded and supported by the longitu- 
dinal fibres, and by single transverse spicula, which pass scroaa,-^. ,„ 
from one fiisciculus to another ; at the extremities of the caaa\^ ^^, , 
the projecting, erect, longitudinal fibres have a sA"^ghl convergeotft, ,^. 
both around the pores and fecal orifices. XWc angAe wansve*^^,. 
spicula -which bind togetliorihe longitudinal p i^neft, ave aimo&x, i'O^.,! 
visible to the naked eje ; hence in dried spa . .^^veiM ot ^^^^ Sp^W^-^f^''-' 
giUafri^llx, the whole skeleton appears t "^ ^ ca»V>^ atA^s*"!) ™- 
of longitudinal fasciculi, rising from the bot, ^ - jiiX.'o^^^'^^'*''^& " *^~"' 
ward* aw Burfitee; These two kinds of ^^ ^^ s6 '*«>*>«^ 
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wh'ij W"-^ itlinost imbedik-d in, the glistening iiiatlt^,iiiiing the cs- 
iiajs, ».ad tliey assist, b^ llieir ^jaliiral curvatures, in giving u 
ceiuitliiess to Lbi:^ passages. The fucal orlOces, in this specii<s, 
4^ nevLT raised to the extremities of projocUng pap'illie, anil 
tmye no rcgiilaritv ot furni, size, or distribntioii. Tliey maylw 
coiiij^arcil with ihuse of thu Spirttgia panlcea, prefen'ing to open 
on the dee()er parts of the surface ; and, like that sjKJDge, tliis 
sirbstauire tlirives best where its free surface hangs down in b 
vfUJcal positioii,,aB when it spreads on ihe overhanging sides of 
rMjks,.or on llie under surface of wooden planks. 

From tliis suriking resemblance in structure and gctieral ap- 
pearance between tlie spoogilla and the marine s]K)nges, a ru- 
scmblauce which probably I would never have detected in diis 
soft substance, witliout adopting every precaution which expe- 
rience had shewn to be necessary in the csamination of ihc liW- 
tcr zoophytes, I was naturally led to expect the same etimoii 
through its internal cauals which are bo obvious and well kiiown 
ii) the true sponge. The shaking of this brittle zoophyte in 
carrying portions of it from the Jake to be examined under die 
tnicFoseope in my a^iartment, injured so much l]ie organiKalion 
of its soft part.'i, as to balHe my tirst attempts to discover its cur- 
rents. At length, however, I succeeded by examining pt>rtions of 
it on the ade of the lake, the instant they were cut from the 
rocks. On placing au entire portion of it perpendicularly in a 
glass of cleat water, and in perfect rest, I observed, with a. lens, 
ijirough tlije sides of the vessel, not only ])articles of matter 
driven with rapidity from the large openings between theVbes 
and ridges, but hkcwise floating particles distinctly drawj^ in 
through the lesser openings, dislrihntctl on the elevated parts uf 
the surface. I afterwards succeeded several times in preserving 
-euch portions of it as liad lobes or branches projecting fram their 
surface, so onlirc as to exhibit their currents in my apartment for 
nine hours, after their removal from the rocks. On cut^ng off 
these uninjured lobes, and placing them successively under the 
microscope in » "■r>ich-glass with rain-water, I observed the same 
regular anc ' eani» from tlie small fecal oriGces placetl 

at different, their siirlkce, tlie same feculent nut- 

ter accompi ns, and the same motionless state of 

the mass di ^^^^^^^^^ which are observed in the tuaiiiit 
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sponges. The pores of" llie lolics arc nearly as large as iheir fecai 
orifices, and currents arc as distinctly seen (lowiiig into them as 
from the latter openings. I have not been able to excite tliia aub- 
stance to any Vind of spontaneous motion, and BlntncDbach 
seems to have been as unsuccessful with those he experimented 
on at Giittengen ; nor have I found any difference of tetnpera- 
lure between it and the medium in whleh it lives. 

The fibres forming the asis of the Sp. friabilii consist of ntU 
nute airiceoiis spicula, which are as regular and constant in their 
forms aa the uliimatc crystals of a mineral, or the spicula of 
other zixiphytes, and might, like these, be employed to distin- 
guish known species, or to discover new. "When wo examine a 
thin layer of the recent spongilla under the microscope, we ob- 
serve the spicula placed like a frame- work round all the open- 
ings, in the order best calculated to prevent these passages from 
^ -changing their dimensions. By agitating a portion of it in *a- 
tliey fall asunder, and maybe procured separate from the 
(ft parts, but not in so pure a state as when they are obtained 
igh the medium of acids. On aliowing a portiMi of apon- 
sliort time in a watch-glass with nitric, buI- 
icid, the aninifil matter dissolves, and the si- 
er the bottom of the glass like minute shining 
^crystals, They may now be washed, and their symmetrical forms 
-^examined under the microscope ; or they may l>e dried between 
plates of glass, or ihin scales of mica, and thus preserved for ex- 
amination or comparison at any future period. In this species, 
the spicula have all the same form, and are mostly of one size. 
Prom this circumstance, and from the H-ell-marked characters of 
the Sp.friahHis, and its abundauceiu most inland countries, its 
Bpicula may be adopted as a convenient and fixed standard of 
comparison for the description and measurement of the spicula 
of every other zoophyte. 

They are transparent, colourless, cylindrical, very slightly and 
regularly curved, pointed at both ends, tubular, hard, and brit- 
tle. They scratch glass, suffer no change in nitric acid, become 
inflated like a bottle, and burst by the sudden action of the blow- 
pipe ; do not alter their forms in the least by drying, and do not 
consume by heat. In their moist state they ha^'c a shining, vi- 
treous lustre, and appeal" through the microscope as if solid and 
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Iximogeiicuustliroughouc; but, on Iieinglieated ordried, Hie^ioe 
their lustre, become less traiiaparcnt, and of a grey Isli- white co- 
lour, and a diatinct cavity is observcJ witbin tSiem, v^tcnding 
itixn one point lo the otlier, and occupying about tuili' of llieir 
dinnietcr. From tlie appearance of t!ic sliarp points at the «- 
irfemilics of llicir axis, and I'rom ihcir bodies inflating and bull- 
ing by sudden hi-at, their inlcrnal cavity socms lo fae completely 
clo^d at both ends ; and from tJie homogeneous and solid aji- 
pcarance of \hv spicula in their natural state, they eecmtobe 
then filled with a soft matter, decreasing in density from the cir- 
cittiiference to the axis, whicli may conlributc to their streoffth 
and flexibility. When ne jilace any object, measuring lialf a liioc 
in length, among these spicula under the microsco])e, we perceive 
that it Acquires four of them to extend !he same length a* Awt 
object; thus shewing each spiculum to be the eighth of a hue, or 
eightieth of an inch in length, and their diameter measured in 
the same M'ay, is ahont the fourth of that of a human hair. ^ 
the spicula of this zoophyte are of a middle size, between (hu 
large and the minute, then- diinensi<jus might be assumed as 
unity in the measurement of other spicula ; anj from the ton- 
staiity of the Ibrms, and dimensions of tliese elementary parts pf 
the skeleton, their description would form an iinjurtant charac- 
ter in the definition of every zoophyte possessed of spicula.''"' ' 
Each longitudinal fasciculus, which appears lo the nake^ eye 
as a single fibre, is ami posed of about ten spicula adhering close-' 
ly together in a body, a hke number being added to their extre- 
mities to an indefinite length. These spicula adlierc to each other 
throughoot their whole length, and are not easily Be|)at-ated by 
agitation, or by re|3eated maceration in hot-water ; but their con- 
necting matter is quickly dissolved in strong acids, which tnigbt 
lead us to believe, thai it differs from the common gelatinotis 
matter of thespongilla. The waving direction of these fasciculi 
is produced by the curves of one set of spicula behig turned op- 
posite to the curves of the next adjoining, and so on iii a'coJiu-* 
II ued series. ''" "le transverse spicula, which coniiect the' 
longitudinal i . generally pierce completely tfirou^ 

(bese strong ire a firmer adhesion, Tfi^Vt^W 

and nalHrcot :ula, and the general coiJsH'ucli^ 

ol' the skeletc 's found to be the ^mc, whatever 
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might be the external appeornncc or age ni' the i^pongillav'af 
the part ni the lake from which it was prouurtil. The ctiry^ 
of the »ipicula have a relation to the votuntlity of the cajsa^ai^ 
opcDings, and their sliarp points relate to their fitnction of tl^ 
flendihg these passages. The whole arrangement of the spiculu 
around the canals, shows that these are cot accidcittal pass^e^ 
formed by worms or aquatic insects in a vegetable substao^fy, I 
and heljia to prove, that its currents are not produced by anjf^ 
(oreigri intruders, though this substance is iafestcd with myria^^ 
of ciliated animalcules, which arc constantly producing curreotg 
to attract their prey. In place of ihe phosphate of liipe of tlj^ 
higher orders ol' animals, or the carbonate of lime of the Iqw^.^ , 
orcfcrs, we have seen that siHca is the earthy mRtter of ihes 
leton of this zoophyte. The same is the case with most of tliaj^ 
BritJsli marine sponges, and with some zoophytes which passcsff, i 
polypi. This earth is secreted by many plants, bat Iain not awai^,, 
that,it has been observed in tlie form of symmetrical, tubiila^^ ^nL, j 
cilia, compoang the axis of any substance in the vcgeti^bl^, -^ffili 1 

By a little agitation in water, the gelcitinous matter of tfae spoi^ , 
gilla resolves itself almost entirely into minute, pellucid, greei^f, 
coloured granules, which have a singular tendency to rennit^)^ I 
When allowed to remain i'or a fe^*' hours at rest, they unite hitcfl 
a compact, dark green, velvety membrane, perfectly resembling, 
tlie OsclUatoria virklis, Vauch, and attach tbemselves to ttielrat- 
torn of the vessel. When a few of them are placed ia a watch- 
glass with water, they form ll»cmsclves into minnie spheres, be- 
ing constantly rolled to and fro by the animalcules, from wliicb 
it is nearly iinpossiblc to free this substance., TheTiiiniitest of 
the granular bodies, when viewed through the microscope, are 
seen to have a distinct power of locomotion. Their slow motions, 
in this separate stale, are probably produced by the same org.ins 
which ihey employ to produce the currents, lyhen attaclicd to 
the sides of the canals. The soft matter of lliq spongilia does 
not seem lo possess a distinct membranous coat, bi|t is a littl«„ - 
more consistent, and has a glistening surface, wlwrever it is \a„ 
contact with the clement in which it livea, as wiiltin the canals,,- 
and on the ^uter surf;^c of the; body. We observe minute por- 
tions of the gelatinous matter assuming naturally a £^herical 
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lorm, viiliin the living s|X)iigi]la, in the {liU'enchyronlous soft 
subelance, betueen the internal canals. Tliey appear to be the 
ova or germs of titis substance,— they cooiaJn no ^icula,— ^and 
the microscope detects nothing ia ilieir structure but transparent 
granular bodies, like those lining tlie canals, connected tpgetbd 
by gelatinous, homogeneous matter. During October and N<^ 
vember, several of these spherical, translucent, grcyisli-grepn CO- 
loured globules, attached themselves to the bottom ol' walfhr 
glasses IB which I had placed broken portions of spongill^, and 
when fixed, they spread, and eshibitiKl the same phcnomeDa of 
growtli, presented under simjhir circuntstancos by the ova of (he 
marine sponge. They are uot quite so large as the yellow car- 
tilaginous balls of the spongilla, above dcsciihed ; and, when 
tliey Hrst loee their splierical form, and begin to spread on .the 
glassasatliin, transparent film, ive distinctly perceive, even ^iiJi 
a.fiiugte 1«D3, that tbey conlain no spiculum. With \he triiNo- 
scope we can observe the position, ^e, and form of each £pifU'< 
lum, as they successively make their appearance in the spread- 
ing circular film. The spicula first farmed were generally Lw» 
or three, lying close and parallel to each other, and extending 
from the centie towards the margin of the ovum. Afterward, I 
observed single fpicula make their appearance, quite isolatefl^ja 
different pans of the ovum, and often at right angles to the jr*- 
dius of the place where they lay. The rodioting double spiciila 
are probably the beginnings of the longitudinal, erect fascicula; 
and the others the single transverse spicula. The spicula, .first 
foimod in the ovum fcave the same form as the adult spicuJs, 
and appear greatly dispropor tinned to the small siie tk, the 
avum. I have never obsenfed a spiculum enlarge by growth, 
af^er being once formed. The ovum, in spreading, ehange^^s 
circular form for an oblong or irregular outlincj but iu spread- 
ing margins are always surrounded wiih a very tliin homogv- 
neouB film, while its granular bodies and spicula occupy r^ ytly 
the convex mtddte part. I have observed, however, i^icula 
quite isolated make tlieir appearimce in the spreading margioal 
film. None of, tin- spicula are ever observed to shwit thar 
pcunts natui — ■■ the surface, or beyond the tuargiuoi^ 

l,Ue ovum ; i hght agitation of changmg its y^r 

from time k ^s many of them, already f^cuKid 



^'atHre nftlie Spnn^-UlnJrhihUis. 2S3 

wiihin the ovum, to (iroject Iwy<wd i'* fiirface. Tliis renders it 
probabld that aH the KpiculH, even the naked grotips, projecting 
round tJle pores and oiifices, were originally formed wiihin tihe 
silrl'ac* of the soft niatley. Analogy leaves no doubt, that these 
ova or spherical porrions of gelatinous matter, when ready to 
sejinrafe from the parietes of the canals, are delivea«l by the 
currents- througli the large fecal 01*16063 as in the marine 
spools ; l>iit I have not detected any cilia; on their suTfacej 
nor seen ihcm swim about by tlicir own spontaneous mationx^ 
like Djany marine ova, before fixing themselves, The ova were 
nourished only with rain water, while ihe apiciila were Biicct*. 
sively forming in their interior ; which shows that these simple 
gelatinous globules, in which neither vessel nor Kbre are discer- 
nible, have the power of secreting siliceous tubes from that pure 
element, 

"Xy^c SpoTig'tlla fiiabilis has thns a close resemblance to the 
niaritie sponge in its siliceous spicwla, gelatinous matter, gramt- 
lar bodies, pores, internal canals, fecal orifices, currents, fecu- 
lent matter, and general mode of growth, whether in the state 
of an ovum, or in the adiiU state; and, as the tranailion from the 
sponge to the Alcyonium by a new g^nus has been shown else- 
where, we liave thus a regular and beautiful gradation from 
this 'sini^e substance, to the most complex polypii'erous zoo- 
phytfts. Although in every respect a sponge, it lias a more im- 
perfect structure than any of the marine species, whicli is obseF- 
vable in the sameness and feeble attathment of the spicula, in 
the great size and defenceless state of the pores and fecal ori- 
fices, in the general looseness of its surface and internal texture, 
—in the softness of its gelatinous mattei-, — in tlie want of ciliie 
and spicula in its ova, indeed iti every individual charaeter. 
From this greater simplicity of structure, we are forced to con- 
sider it as more ancient than the marine sponges, and most pro- 
bably (heir original parent ; and, as its descendants have greatly 
improved their organization, during the many changes that have 
taken place in the composition of the ocean, while the spongilla, 
living constantly in the f^ame unaltered medium, has retained 
its primitive simplicity, it is highly probable that the Vast 
abyss, in which the spongilla originaled and left its pnigeny, was 
fresh, and has gradually become saline, by flie materials brought 
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lo it by rivers, like the salt lakes of IVrsia and Sibfrin. Th* 
want of contractile power in tliis zoophytf, and the absence of 
all orgaiifl for seiiiing prey, show that it is nourished only by the 
particles of organic matier suspended in water, or by the ele- 
ments of tliat fluid, which is further indicated by the cmKtanl 
alreams through its Iwdy, and by the development of lis ova, 
when supported only with rain water. The great looKeness and 
. softness of its texture, and the width and defenceless condilicHi 
of its openings, which now render the spong^lla a safe retreat, 
and a convenient ntaga/ine of food for myriads of animalcules 
and aquatic insects, and a fit receptacle for their ova, obscnrelf 
indicate the unpeopled state of the waters of the giobr, and 
ccHisequent absence of these numerous assailants, at the period 
of the first formation of this zoophyte; and its aptness for secre- 
ting silica, and the abundance of that earth in its skeleton, ^ov 
the period of its creation to have been nearly synchronous wiili 
-that of the dliceous or primitive rocks. ' 



■A*T. IX, — General Reflections on variotts imporlatit SuSfeeU 
m Mineralogy. By Fjiedekick Mohs, Esq., Knight of 
the Order of Civil Merit, Proftsaor of MineraJogy at Frcy- 
berg. Fellow of the Royal Society of Edinburgh, of the 
Wemerian Natural Society, &c. (Concluded from p. 28-) 

JL H£ natural-historical resemblance of several species cotisslii 
in their greater or less agreement in regard to their natural- 
historical properties. In order to find out this agreement, we 
must consider the species as ichoks (which they are, accdrding 
to the general idea developed above), and not in single varieties, 
but as complete as possible ; in the same manner in which the 
botanist and zoologist have to compare the complete species of 
plants and animals, before they cnn judge rightly of tlie genus. 
Thus, a representation is produced, in which all the single coa- 
nexions of certain natural-historical properties to be met with in 
individuals in some '■«s])ect disappear, and are melted together 
into a kind o ' ». This original representation of the 

species, as it 's diftbrent from the idea of the spe- 

cies, which o the species are, and also different 
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QitUeuliacaiCtdraqd the general dcscripdon. It is not capable 1 

bfing analyscil,' or reduced to single characteristic terms or J 

g|jmfur}CE<i ftiul hic-nce it bhouJd be coDsidcred only as a whole, tak- 
^^isg'i^ in its general compass. An example, taken from the 
wadBJtW^i"f Man, which is necessarily familiar to every body, may 
j^^^re. to illustrate this. If we ^eak of man in general^ we do 
^-qpt^ reflect upon any individual, or a single relation of size, co- 
goij^jj^j.cQuatenanue, &:c. ; nor upon the European, the African, 
f^gif^; fc^l less upon the Etiglishmao, the German, the French- 
^{jDH^tbe Spaniard, he. ; but, ae it were, upon a mean term of 
^ i^J^u^ all, wliich can never be represented by any individual, but 
necessarily requires the whole species, In like manner, tbe re- 
presentation ut' the species of Augite (paratoinous augite-spar), 
, does not apply solely to diopside, or to augite, or sahlite, or 
,»niphazite, or to any other particular variety, but to the whole 
. , species, which can never be observed as a single body in nature. 
We may easily conceive tiiat these representations are not ex- 
actly the same in every individual ; nay, that there are not per- 
Iraps two people that possess them precisely similar ;— for who 
could determine this point ? They, must tlierefore be diSerent 
from the idea of a cirde or a square, which are not different in any 
two individuals. But nothing depends upon this perfect equa< 
, li^, because there are resources in> Natural History that are in- 
dependent upon this difference of couceptlou in difi'erent persons, 
hot only for deciding in what species a particular individual 
.j^pbpwld.be, included, but also for producing the general' coacep- 
1 tiaijt of t^e species, and of wliich we ^hall have occasion to speak 
jnojj? ^t large. One thing only remains to be observed in this 
^jriilcq, which is, that these representations of the species cannot 
__lj?,:9l^tained by way of abstraction, — for, by tliat process, every 
■ th|i)g would either be lost, or, at least, so little wouid be lei\, 
I Ui&tr,H could be of no further service in Natural History. 

'if'l^e comparison, in regard to the natural-historical similaivly, 
nii]St,pow be referred to these original representations ov ccm- 
•cep^ons of the species. If these arc found, to coincide to ^ c«- 
toin.eKtent, and in the highest degree distiog^s^**^^®' '^'^ vvV* ^ 
jmp^, species, then tliese species form a fi *^^^i '^^ ^ *^^S 
■w|??H?'1iV? i^^^^ \k^f^ is now formed atiQ^ H^'^ ■^B^eseaVa.v**-^ 
utsiafRfi''.'<lv-!iMt>- 28. ASML. 1826, "* 
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the aame kind, having only a greater extent. The oiiDeral king- 
doni cont^s many well-known examples of genera. XJiose 
who may compare the original representations of the augite 
(paratomous augite-spar) with the hornblende (hemiprism^^ j 
augite-spar), will find them to agree so very nearly, as to render 
it often necessary to examine certain particular characters, befQre 
it can be discovered to which of the two species the varioties be- 
long ; ollhough this is a subject which it is not our purpose to 
examine in the present place. 

The circumstance of the degrees of natural-historical sinuli^ 
rity not being equal, is not merely unprejuditual to its employ- 
ment, but has rather the eifect of rendering it more general. In , 
this manner the natural-historical resemblance becomes the ge- 
nerat principle of classiflcation ; that is to say, it furnishes the 
means, according to its more distant degrees, of forming repre- , 
sentalions still more general than those of tlie genus, should this , 
he of any use in Natural History. Geometrical similarity is ab- 
solute, and does not admit of higher or lower degrees. Two 
triangles are either similar to each other, or they are not ^mllaf : 
we cannot say that two among a number of isosceles triangles, 
if they have not equal angles, are more similar to each other 
than lo an equilateral or a scalene triangle ; or that a four-sided 
figure is more like a triangle than a pentagon, or a circle. For 
wherevpr there do not exist equality of anglc^ and equal pro- 
portions between the sides that are amiiarly situate, neitb^. 
can any general similarity exist. The exactness of tliis idea «»- 
pends upon the circumstance that geometry takes account, aai 
compares the differences, of only one property, extension. Na- 
tural History, on the contrary, must reflect upon all the phya- , 
cal properties of the objects conadered ; and ihis is the reason 
why the same determinate meaning cannot l>e attached to it hpT^ 
which it would have, were we permitted to confine ourselves tp 
single properties. In Geometry no classification could be wo- 
duced (and it would be supertiuous, however) by means of the 
idea of similarity, because this idea does not include witfai^ it- 
self a variety of different degrees ; whereas, in Natural History, 
where a classif -"lispensable, tlie possibility of arriving 

at one, which nt in all its parts, entirely depfa^ds 

upon tiie diffe mtural-historica! similarity. 
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It might be objected to the applicatiuuuf the natural-hlatorical 
resemblance as a principle of classification, at least in the mineral 
kiDgdotii, that it docs not contain any thing from which we 
might learn whether a particular individual belongs to one or 
another 8pecie9 or genus; and certain characteristic terms arc 
then selected or fixed upon, in the representation of the genus or 
species, by which this purpose could be accomplished. Tliis 
mode of proceeding, however, becomes the means of introducii^ 
inconsistencies and difUcidties of various kinds, traces of whicl^ 
we also find in the other deportments of Natural History. Tha 
reason of this is, that two moat essentially diifererit subjeets havr 
been confounded with each other, the original representati 
and tlie character of the species or genera. .The first of thf 
con^ats of the essential unities of tlie system, and is product 
by tlie application of the idea of species, genua, Sic. to nature; 
the second yields the means of distinguishing these unities, and ^ 
serves to collect the single individuals found in nature within 
the compass of these ideas. If both arc improperly joined, and 
employed at the same time, neither of iJiom will be found per- 
iectly to answer the purpose, and we shall be reduced to the 
necessity of considering bodies in unnatural connections. The 
natural-historical resemblance, upon which the original repre- 
sentations of the genera, and tlie higher unities of clasafication, ' 
are grounded, must therefore be confined, as a principle of clasiT^ 
^ficatioii, to these higher ideas, and, as such, is perfectly suffi- 
cient ; whereas the determination of individuals requires another 
process, dependent upon different considerations. 

This principle of classification is confined to Natural Hiafory, 
but is the same in its three departments. If we Intend to clas- 
sify natural productions in another science tJian this, wc must 
fii^st have a peculiai' principle belonging to the science in ques- 
tion, although the species remiuna the same ; for this, detennined 
according to natural history principles, or corresponding to the J 
natural- historical determination, is the general object of every ^ 
classifcalion. In a chemical classification of minerals, therefore, 
wo must not expect or require t]ial the chemical genera, ordersa 
&c. should corrcs]>ond to the natural-historical ones; still leas 
to avoid or remedy the discrepancies whicK 
employ both principles, the natural- historical and the 
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chemical, at once, or uulte tlietn, as has ahnuBt universally beeo 
the custom in what are generally termed Mineral Systems ; for 
such a practice is in every respect reprehensible, nor has ai^y 
thing Mmilar to it ever been tolerated in Zoology or Botany. 

Having obtained the idea of the genua in Natural History, we 
may immediately proceed to that of the mineral kingdom^ wittiotit 
the intermediate steps of the orders and classes. These, however, 
are very useful in collecting the individuals within their respective 
classes, and are produced in the same way as the genera. The 
Orders, in particular, are very easily recognised in the produc- 
tions of inorganic nature, and they correspond to the Natimil 
Families of the organic kingdoms. It is to be expected, that 
greater advantages will yet be obtained from them, for the stiidy 
of Natural History, when they are more completely known. 

. The Mineral Kingdom is a series of natural-historical genera, 
and [he Mineral System U its exposition, by means of the ^ste> 
matic unities of classes and orders, which are produced by em- 
ploying the more distant degrees of natural-historical resem- 
blance. The mineral system is therefore the systematic exhibi- 
tion of the natural-historical resemblance, as observable in the 
mineral kingdom, or of the connection established by nature a- 
mong its products, by means of this resemblance. In this re- 
spect it is called the Natural system, because in fact it expresses 
nature in tliis very remarkable relation. From reasons stated 
above, this cannot be called the system of Nature, although it 
seems to approach very near the idea whicTi is connected whh 
that expression by several writers. But it is the only one which 
deserves the name of a system ; for those divisions of the naiurai- 
historical productions, which are commonly called artificial sys- 
tems, ought not to be designated by that name. Though they 
may be useful in various respects, and apphcable also in the 
mineral system, provided we have already formed a correct idea 
of the iiaturaUliistorical species ; yet, they do not conduct the 
exhibition of nature according to the natural-historical slmilaii- 
ty explained above, and do not therefore possess any triJy na. 
tural-historic " " ;uice. They would not in this place have 

been at all a 'e it not for explaining the aboveraen- 

tioned confu -e artificial systems, ihe idea and the 

character an »me thing, and there is notbtng left 
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■£ those orig^naj representations of genera, &c. nor of the natu- 
nl-hiEtorical resemblance, upon which they depend. By the 
ffistrihution itself, we determine the single characteristic marks 
Irhich contfi'tn those idea^. The reason of the prevailing confti- 
sioa is, that the classification, or the production of tlie general 
fdea referring to the natural system, and the division, or the 
'wiaracters of the artificial system, were not sufficiently distin- 
ushed, or because it was expected that both of them should be 
und subservient to the same purposes, In every attempt, 
lerefore, to construct systems, tliat may aiiswer the purpose for 
|W))ich they are intended in Natural History, we must choose 
either the one or the other, and carry it through the whole rimge 
Wour information with perfect consistency, as we should other- 
jvUe obt^n a mixture of both, which, though it is less objection- 
|U)le than the union of the natural-historical and chemical prin- 
nple^ in the so-called Systems of Mineralogy, and may even-in 
ome respects be useful, yet cannot be regarded as satis^ctory 
[1 the present scientific state of Natural History. 
In re^rd to the Natural System, we mustfinally observe^ that 
lere can be only one of that kind, and that it is impossible 
'erent natural systems should exist, because there cannot be 
feretit kinds of natural-historical resemblance. All the «t- 
Dopts toward constructing it, must, however, be acknowledged 
be mere approximations to it, the difference of which is 
jRounded in their own imperfection. 

The natural system, the only one of which we intend to speak 
present^ having once been completed, we have next to endea- 
Jppiir to connect its unities with certain words, by which the ideas 
-"id representations may be so expressed as to be conveniently 
•plied in writing and speaking, that is to say to construct a 
imenclature. Nothingis so well calculated to furnish us with an 
ea of the situation in which Mineralogy has hitherto been 
n^ced, as the consideration of what is usually called its Nomen- 
sl^ture, and of the method daily employed in forming new 
^Dies. Mineralogists seem to be agreed in considering those 
Bsmes the best which have no signification ; and if we reckon 
aqaong these the names derived from colours, persons, localities, 
and other accidental circumstances, the tmtit of this opinion can- 
be denied. This does not throw a fkrotirable light on the 
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names which have a signification, and which are of two difTermit 
kinds. Some of them refer to the connection of the different 
natarai productions, in regard to their rcRcmblance, some to 
their chemical composition. The employment of the Ut- 
ter, which belong to a Gcicnce entirely difltrent from Na- 
tural History, clearly demonstrates, that the atuence in wbtcti 
they are employed is yet far from being an independent otiS; 
and this is perfectly confirmed on farther examination. The 
connection expressed by llie former, is either entirely inoo^- 
TCot, or at least does not refer to the system, in which the 
names and denmuinationa are applied. They pnxliice errone- 
ous conceptions, and hence are still more ohjectionable tfiib 
those that have no signification at all, particularly for bc^n- 
ners, who are not yet accustomed to tli« cTiamination of mi- 
nerals themselves. To be convinced of the truth of these obser- 
vations, we have only to reflect upon the names of blende aoB 
hornblende, of crosis-stone, and ii-on-stone, of heavy-spar, sebit- 
krspar, adamantine-spar ; of white, green, yellow, red, bJu«, 
black lead-ore, fahl-ore, cube-ore^ red inanganosc-oie, grey asti- 
mony-ore, and many others. "< 

In every science, but particularly in Natural History, H isoe- 
cessary to give a sugnification to words, and, therefore, realiyte' 
express something by them ; the question therefore is now. What 
are the things that should be expressed by the nomenclature in 
Natural Hislorj- in general, and more particularly in Miners 
logy ? There are two objects to be attained in respect to this. 
The first is to denominate the species, or to determine the ob- 
ject of which something is to be said ; the second is to indicate 
the connection which exists between tbeni, in regard to their no- 
tursd-historical Bimilarity in the natural system, for this ia the 
ultimate end of all the endeavours of naturalists. Any notneO' 
clature confined to the former of these purposes is a triviai noi- 
menclature ; it does not presuppOBe a system, nor any scientHJC 
dispo^tion of the spAjies ; whereaii that in which both are 
united, and which, iherefbre, refers to a system, will represent 
that system, t ■'*H on that account, being the only 

scientific one, I wmenclaliire. 

In those soi ve scope to hypothesis w« ge- 

nerally prefer s (names and denominationft), as 
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t ftee from every thing bypothelica), that tliey may not be 
■'subjcct«l to changes, which are inaeparable from such scienoes, 
and henoe might become prejudicial or form impediments in 
their farther develi^jment. This does not apply to Natural 
History ; for whe» pure, tlutt scieitce does not conlain any thing 
hypothetical, hypotliesea being only iutroduced by the intermix- 
ture of other sciences. The natural-historical resemblance it- 
self, the only thing which might be objected to, in reference to 
this subject, ii: as far from being a liypotbesis, as the laws of 
combination or the connection among the regular forms of a spe- 
L ■•tes. The hypothetical denominations of other sciences do not 
I ilfaerefore allow any comparison with the systematic denominations 
L.of Natural History. 

^.<'< In Mineralogy the systematic Nomenclature has been treated 
L.witb indifference, or altogether slighted ; nor have minera- 
P Jl^sts even ^ven themselves tlie trouble of attempting to com- 
pose such a nomenclature. The reason of this is, that minera- 
logy itself was treated not as a science, but as an aggregate of 
various kinds of information, — a sort of mixture which would ad- 
^k jnit every kind of knowledge to be introduced, and in which no- 
^^^ing could be placed wrong, because in such a disposition there 
^•«ou)d be no order. If we endeavour to give a scientific form to 
^ia aggregate, which has been but too generally considered as 
a science deserving the name of Mineralogy, it becomes necea- 
aary to ^ect a complete transformation of the whole, and also 
to construct a systematic nomenclature, which becomes indis- 
pensable, whenever we leave the path of empiricism, as has been 
amply demonstrated by experience in Zoology and Botany. The 
^plicattmi of a systematic nomenclature, however, is impossible, 
unless Mineralogy possess a scientific form, and it is for the use 
(ri* the science as such alone, that it is intended ; nay, it would 
be pedantic to make use of systematic names where science b not 
the object, and where the names most ca»ly understood aie 
I fkose used in the daily intercourse of life, or by the common 



..But to the student systanatic nomcudaturc is indispensable, 
and of the highest utility; because it not <nily keeps in lus miud 
a ^vivid picture of the connection existir^ between tlie objects 
and thus employs his Intellect^ but also because it aesista 
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his memory to a, great cxtmt. Whatever is intended tO' lie re- 
gulariy taught must be H sdonce; for «Dpincisni docs not aU 
low of scientific instruction, but must be ac()^uired like an. art, 
or a handicraft trade, by being shewn its particular jwocesses^ 
or the practical advantages which it achiiits ; and it is a matter 
of regret that mineralogy should liave Iteen so long treated witJfc. 
out a scientific form. This is not to be recmuinended to ban- 
ners, for the only method trom winch tliey can reap advantage 
is the scientific one ; and as, in the development of every science, , 
we muBt ejideavonr, in mineralogy, to consider tlie facility with 
which the beginner may be instructed, as oa^ of its principal 
purposes ; and this must be done in a scientific manner, to -pre- 
pare the way for the more general diffusion of the science. For 
this purjwse, the correctness of tlie general ideas, and that of , ^ 
the expressions, are equally important. With the above men- 
tioned empirical information, we mav, in fact, display a great 
deal of erudition ; but this sliould not dazzle the beginner, £ot 
empiricism only appears the more tridy naked, the more it ht ,« 
invested with this ragged covering of learning. 

The systematic nomenclature is the most efficient, and we 
may really say the only means, of confining the arlritrary mode .■^ 
of proceeding in giving names to minerals, and in multiplying 
them without use or convenience. Those who, by a proceea lo> 
be afterwards explained, have brought an individual xmknowibi 
to them, within the compaw of its Spedes, will be under no eoi- 
barrassment for a name to it, but will join it to the naroe con- 
nected with that idea, because this is the more particular object <<<i 
of their proceeding. Though it be admitted that this is suffix ,,^ 
cient, if the system contains the species to which the individual 
belongs, it may be asked. Of what advantage will it be, if tlaa< 
be not the case ? Still the system may contain the Genus, or 
the Order, and even then part of the difficulty is already aver- P 
come. As examples of this, we shall only mention the hemi- i' 
prismatic hal-baryte, and the axotomous lead-baryte, two new 
species, which have fnttnd themselves naturally included in thoae 
geuCTa, the nam ' they now bear. In extreme cases, 

when an Individ does not even bdong to one of 

the orders kno^ ■ becomes expedient to furnish 

the mineral witli its remaining prop^-ttee being 
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quite iDdilft«rem, since it has not yet become an object of the 
science; and lliis name may be afterwards rep!ae«l by a sys- 
tematic desiomination, wliicli is the only change of names in 
which 'we aboiild ever indulge ourselves. To abolish one tiivial 
name, and to introduce another in its stead, does not forward 
the interest of the BoieiMe, but merely gratifies jiersonal vanity. 
As mineralogists are now daily employed in enlarging and [ler- 
fecting cnir actual knowledge in the science, such cases must be 
diminishing in frecjuency ; whereat^ the difficulties and confusion 
arising from them would increase, by the endeavours to suppcesB 
science and continue empiricism. 

The Terminolt^^Y, the Theory of t!iB system, and the Nomai- , 
clatitrc, tile tlirce departments of Natural History treated of 
above, form the constituents of theoretical Mineralogy; prao-^,, 
tice, or the application of it to nature, requires something more., ,, 
What must we do, if we have an individual before us, in ordar,,,, , 
to connect the single Ixxlv in question, the properties of wliicb ; . 
we have ascertained, with the above-mentioned general ideas, 
since, though it be contained within them, it presents only a 
single ])articular case of the generality considered ; and also to 
provide it with the right name? Or what can we do, to andve 
at the knowledge of a mineral, the name of wliich we know» 
without having the object itself before our eyes ? The solution, 
of both problems depends upon gome contrivance of coniteciing. 
the general idea jcith the name, or of connecting the name with. 
ifte general ieka, as produced hy the actual examination of tlie 
natural productions. And this is more prt^rlj the object of 
NaturtU History, for which all that has preceded forma but the 
preparation, or, as it were, the apparatus. This idea of Natural 
History exactly agrees with the definition of it given by Lin- 
uEeuH^ and even with tlie following passage by Werner. " When 
I open a work on oryctognosy, it is with the iutention either of 
obtaining a general knowletlge of that science ; or of acquiring, 
in particular, the complete cMiception of a fossil, which I know 
only by name ; or of learning, in respect to a fossil which I have 
found, and whose external characters I have discovered, what is 
its name, and wliat place it occupies in the system of fossils *." 

* Werner oa the £xUa:nal Cbaract«ra of Minerala, p. 3. 
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^ j^-t"' '\-^[urai History, tliougli it should tjot nlwaya be 

j^j^i '' " ^^s***' ^'^■"' ^ ^^ ^^^ away from their labours 

jtf ^^'l^a'"^ ailiiitions, which do uot r^;ard the essenoe, bul 

"^ "^ ii»V veiy often rantain information trf the higbesi 

"^^^ge. nuthiug but piu-e Natural History remains, and ei- 

'"i ivirrfsp""*''' with the {general ideas developed above. 

*,■ ofJer to find the dfinomination, when the properties of tin 

„jaeral are given, we employ ihc cJiaraclerisiic, which cooauts 

of W lutemblage of gciiertU ideas, corresponding lo the system, 

^ij expressed by single distinctive marks. Wirli these ideas 

^KWtmected the iiam^ and denominations, as far as th«<n»- 

Bienclatui-c extends and requires, not above the order, nor be- 

low the species ; and they are by degrees transferred to the is. 

dividual, in proportion an it is found to enter by degrees widnn 

the compass of those general ideas. The single assemblages of 

cUstinctive marks, are the cliaracters of the classes, orders, 

ra, and species. 

Those who have proceeded consistently throughout ihe imholi 
science, will not be disposed to introduce properties among those 
characters which are not natural-historical ones, even t^ou^ 
certain advantages might be derived from them for the charac- 
teristic, particularly in regard to brevity. These advantages, 
however, may depend, in a great measure, upon the state of oui 
mineralogical information at the lime, as to extent and 
and may iherefore be liable to disappear, whenever our infor- 
mation becomes enlarged. The first law in eveiy sdence is, 
that it remain consistent in all its dejiartments ; and Natural 
History being eo very simple in its development and applicatioii, 
is, in particular, calculated to derive the greatest benefits from a 
strict adherence tn tliis pnnciple. The characteristic ref«9 in 
every instanc^^^^^^^/j£ individuals ; it yields the means of 
recc^nising ^^^^^^^^B them, as it is commonly called, by 
the distincti^^^^^^^B in the characters of the different 
icies,- it presuppoEes our having 
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the individaals themselves before our eyes, if wc wUh to arrive 
at the reprcBemation of them. The characieristic is only useful 
when we have the mineral in our hands; it would, therefore, be 
an erroneous idea, conducive to nothing but loss of time, w«re 
we to 5rtiidy it, in oi'der to obtain some knowledge of the mine* 
TaJLa themselves. 

The characters are not calculated to produce representations w 
images of the objects to which they refer ; neither those of the 
individuals which ate perfectly determined by single cliaraoter- 
isticg, nor ihasc of the species, the genus, &c. which do not ad- 
mit of a nmilar delennioaiion. For this end, we therefore re- 
quire another contrivance, which forms the fifili and last depart- 
ment of Natural History. It ia perfectly correct, that, tor an 
individual, a description, wliich consists of the in<lieation of all 
its properties, is quite sufficient ; but even this wotWd be of no 
coaaderablc utility, partly because it would be indi»pensabl«'to 
describe every one of the number as individuals of the species, 
{nrtly also, becauv, in this case, immediate insiieotion may be 
placed instead of the descripbon, to which it is always pre4!er- 
able. The description, pro})erlyBo called, will, therefore, be ap- 
plicable only if we intend to convey the idea of some pariicular 
individual, 
kiii^he actual or originnl representation of the species cannot 
HlritieDtly be produced by the indication of single properties : it 
Bi%Kinot be described. For it doos not contain any determined 
oharacteiistic properties, but series of all, which, in these repre- 
sentations, take the place erf the single marks, but do not belong 
more particularly to any of the single objects described. The 
employment of these series is perfectly illnstrated, and rendered 
evident, by the series of crystallization, which, on that account, 
obtain a yet higher degi-ee of importance. Tlie species should, 
therefore, be exhibited in a kind of tabular view, by a general 
description, in ivhich we consider the species itself as the object, 
whose charactenslic marks arc the series in the natural-historical 
properties. The original representation of the species must ne- 
cessarily l» derived from nature. The object of the genend 
description, is to produce it, without immediately referring to na- 
ture ; because every person has not the command of so much 
ame, opportunity, and other necessary circumstances, as are re- 
quired for it. The general tlescriptiori must be arvawgid to w»i\ 
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K mauner, as that St may become posable to discover in it ihe 
descriplioD of every individual contained in the species ; so that, 
in fact, it may be said to include the descriptions of every indi- 
vidual, both known and unknown, without being itself a descrip- 
tion, properly so called, at all. The study of the general, de- 
scriptions is, therefore, to be recommended to all those who wiih 
Xa acquire a more detailed knowledge of the productions of the 
mineral kingdom ; and we should bestow the greatest possible 
attention upon the construction and completion of them, in treat- 
ing the subject of scientliic mineralogy. 

The general descriptions are independent of systems, and pre- 
suppose nothing but the correct idea of the species: we must 
know what a species is. They are not subservient to the recogui- 
tioit or determination of individuaJs, because these require single 
cbiu'acteriatic marks, which must at the same tjmc be well defined, 
if they are meant to be distinctive ; and of such the general de- 
GCiiption does not contain any tiling. This determination b, the 
sok' object of the characteristic. Hence we may infer what 
must be the consequence, if we give the characters such an ar- 
rangement, that they may at the same lime represent the giei^eral 
descriptions of the species ; and the latter such an arrangement, 
that they may, in like manner, serve the purpose of characters, 
as IB but too generally the custom in mineralogical works. Nei- 
ther of them wilt entirely answer their purpose ; and those vho 
wish to become acquainted with minerals, or to acquire sone, na- 
tural-historical knowledge of them, find themselves under ttie 
necessity of proceeding upon the old empirical plan, notwith- 
standing the number of works on mineralogy, which miay in 
other respects contain the most valuable infco-mation. They 
must content themselves with a superficial and broken sort of 
knowledge, to which they themselves do not attach any secujity, 
for they have recourse to chemical analysis for confirmation ; 
whereas the methodical way of proceeding leads to iiifqimaljoa 
that is solid, connected, and as complete as possible, and which 
is not only in itself firm, but also Ibrms the scale of measuring 
and judging of the results of other sciences, in so for as they re- 
fer to the same objects. 

The assemblage of all the general descrjptioDB is termed the 
Physiogrnpiiy. From the explanations given above, it will 
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tlaiDly appear, that this word does not mean mere description, 
ly more than Cry stall ogriiphy means the mere description of 
stalline forms. However important it may be to rectify the 
neral ideas, it seems by no means worth while to manifeBt any 
iry particular nicety about the etymological signification of 
rds. This much, however, is evident, that Physiography 
lould not be used for Natural History in general, nor Anorga- 
)graphy for the Natural History of the mineral kingdom ; be- 
cause both of them form only an important department of die 
whole of Natural History, and, therefore, the part should not be 
confounded with the whole. Tiiere is no great danger in this 
'.^^spect Willi regard to crystallography, because here, though the 
le signifies only one of the departmentsof the science, yet the 
necijon with the whole is much more easily seen, and no- 
ly can he led into erroneous or incorrect suppositions ; wba*- 
if we do not, in the general idea of Natural History, distin- 
ish righdy between its various branches, we may very easily 
infound them together, or bestow too much attention upon 
; of them, at the espence of the rest, which, indeed, 
JIK}iild render Mineralogy liable to the charge of presenling only 
partial view, which has been urged in another signification 
linst the method of Natural History. 
'"'JVb science can have more than one character. The cha- 
lacter of Mineralogy consists in its forming part of Natural 
History. It cannot at the same time form also a part of an- 
other science, for instance Chemistry, if that science itself be 
TOt a part of Natural History, which, in this cose, nobody 
|eVer maintained. The only fault of this kind that could be 
Wtroduced in mineralogy, might consist in the loo great im- 
portance attached to one of its departments lo the prejudice of 
^e rest. But they are all equally important, and none must be 
rt^ahting, if the science itself be meant to form a whole. The 
*fease is different with regard to its application. Those who wish 
'86 determine an individual occurring in nature, will find ihe 
Wiaracteristic the most important departmenl, for none of the 
ist can be of the least use to them ; while those who intend to 
■rive at a general conception of the species, from knowing its 
Wtme, or one of the individuals belonging to ii, will find their 
■Views forwarded only by the physiography ; for neither ihe cha- 
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racltrislic, nor any other department of mineralogy, contain any 
infonnalion answering the purpose in view. 

If we consider, in general, the demands that may be expected 
to be fulfilled by any part of Natural History, we find, that, un- 
der the cii-c a Distances deiaileil above, mineralogy answers them 
all perfectly ; nay, more, that within its peculiar pro^-ince none 
can be imagined, to which it does not correspond. But if the 
object in question lies beyond the limits of Natural History, then 
this mode of treatment renders mineralogy utterly unfit to an- 
swer the questions proposed. Nobody will ever be able to infer 
from the mere natural -historical consideration of an individual, 
any tliinj* in regard to its chemical, geological, or other proper- 
ties. We may dispense with examining the opinions that have 
been expressed on the subject ; Iwcause it will be obvious to all 
whence they have been derived. Natural History, therefore, 
has its province exactly determined, and its hmils distinctJy 
marked ont, within which it serves every purpose, but admits of 
no application without. 

These commendable properties are Conferred upon tniaero^ 
logy, as the natural history of the mineral kingdom, solely by ' 
making it entirely correspond lo the philosophical idea oT a 
science. It contains merely natural -historical information ; thW 
is, such as proceeds from a comparison of natural-historical' pro- 
perties, and all the rest is foreign to it. The development of the 
whole, in its single departments, is in itself systematical ; anfl 
what it contains of real systems, the systems of crystallization, 
and the minei-a! system itself, really deserve that name ; because 
they are the result of the ajiplicaiion of oile single idea lo the 
whole coTOpass of a certain kind of information. The science 
itself forms a whole, being intimately connected in all its depart- 
ments, and strictly separated from all other sciences, which is a 
necessary consequence of a systematic mode of treatment. The 
method employed is so simple, that, on that very account, it is 
immutable ; nay, we are entitled to maintain, that other methods, 
compoimded of different principles, from the want of consistency 
prevailing in their different departments, will finally, also, be re- 
duced to this mctli' 

Casting now a j °ginning of this paper, we may 

resume, that, so ft -historical properties extcntf, 
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s» far also go€S Natural History, aud no farther. It has no hUto- 
rical depitrtmeiit, properly eo called, because, from the examina- 
tion of the uaturol- historical pro^>erties alone, we cannot deduce 
any thing like a history of one or of a number of natural pro- 
(lucUcHis, which history must evidently consist of something very 
distant from what is necessary in tlic explanation of terminology ; 
that, tor instance, the seed of a |)lant germinates, that the young 
plant itself grows, that it produces flowers anil seeds, grows old, 
and finally dies. Hence every thing allied to history, every 
thing that happens to natural productions, their uses, and the 
injuries they occasion, is foreign to our science, and should be 
mentioned merely in the shape of historical notices, in oi'der to 
bring ottier sciences in connection with it, although the science 
itseljT has taken >t^ rtfie from this foreign ground. This is not, 
howevtr, its ncient'ific rise, for, as a science, it could only prosper 
when planted upontlic ground of the natural -historical proper- 
ties ; it means only the first cause of its coming at ail within tbe 
researches of man. 

Il is now easy to determine, in what relation natural liistoru 
in general, and mineralogy in particular, should bo to tlie othuK, 
sciences, in so fs,r as they are occupied with tlie same nalura) 
bodies. These sci«ices form the beginning, in a scientific ifff^ 
qmry into the nature of the production ; they determine lh« 
object, and without teaching any thing that does not enter with^^ 
indie provinceof Natural History, and thus give it over toother 
•oiences, each of which, according to its peculiar character, pro- 
duces a moss of information of a particular kind. Although, in 
themaelves, this information be of the highest importance Hoz 
wnence, and for the benefit of mankind, yet they lose much or 
the wbole of their value, if we do not know the objects to which 
tbey refer, and which to deteiinine, is neither their object, nor 
does it. enter within the reach of their powers. All this is evi- 
dent of itself, yet we often hear that chemistry and inineraJogy 
mutually presuppose eacli other. If we say that chemistry pre- 
. iiqjposes mineralogy, we do not mean to intimate that this is 
■Aith a view of grounding its own scientific development upon it, 
FMm only to have the object of its inquiry determined, and in so 
far it is perfectly true. But nothing at all can be meant, by 
saying that mineralogy presupposes chemistry. , For, in order 
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to arrive at ihe rank of a science, cliemistry cannot be of any b- 
slstance lo i(, and the objects are determined by muieralc^icil 
inquiry for tlie science of chemistry, and not Inversely, wtiidi ii 
likewise the case willi all other sciences. The proposition, lliit 
two sdentes mutually presuppose each other, in its perfect ge- 
nerality, has no meaning whatever ; for it is true ouly if , the Wo 
sciences coalesce into a single one. It is even true of proposiiioni 
within the same science. We not unfrequently meet with such 
opinions on the relation of natural history to other sciences ; — the 
only thing that can be said to their advantage is, that they ren- 
der all refutation superfluous. 



■^KT. X. — Accomit of ilte Boms of various Animais diuMv0Hi 
^es, in t/ie Department Du Lot. By M, Dsu«>. 
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HIS discovery has been mentioned by M. Cuvier in the 
Analysis of the labours of the Royal Academy of Science dumg 
the year 1818. Some of the bones in question have been dq»- 
sited in tht; Museum at tbc Jardin du Roi, and M. Cuvier bs 
taken notice of them in bis great work ; but we have judged it 
useful to present an extract of the inedited notice of M. Delpon, 
because it exhibits several very curious facts, especially the j^oy 
singular order in which these bones have been found, . j, , 

In various points of the calcareous portion of Quereji,, durc 
are seen remains of a sort of entrenchment, formed of bloc^.of 
stone, of more or less considerable dimenaons, and which de- 
scribe straight lines or circular inclosures. The most reipark- 
able of these inclosures occupy the summit of two mount^s 
of the Commun de Breiiigues, in the Circle {arrondissemcni) 
of i'igeac, of which the one is atuate on the right bank 
of the Sele, and tlie other on the left. There are observed in 
the rocks of the right bank several cavities or grottoes, befiue 
which some vestiges of buildings arc seen, — a circumstance 
which presents itself in the greater number of the grottoes with 
which the rocks along the Lot, die Sele, &c. are perforated. 
Popular traditions have occasioned several diggings to be made 
in these grottoesj with the view of discovering treasurc$ supposed 
to be concealed in them. In 1816, the whole [mpulation of < 
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Breingues was occupied with those of which the present article 
13 intended to furnish some account. In one, among others, of 
which the opening was almost concealed by the rocks, the en- 
trance was found choked up with earth. The labourers hastened 
to clear it out, and on coming to the depth of three feet, they 
I round the bones of a human body, beside which was an iron 
■ ' Instrument resembling a fork with two prongs. This circum- 
r stance tended to redouble their exertions, and the digging was 
continued in a perpendicular direction, with the aid of a capstan, 
to the depth of eighteen metres; but the nalnral cavity, whicli 
had uniformly, until now, shewn a straight direction, here pre- 
sented three cavities, equally filled up with earth and stones. 
The workmen first followed that which brought them nearest 
the first grotto, and were presently arrested by three large stones, 
placed above one another by the hand of man. After having 
removed ihem, they remarked tliat each of them was of a p-ed- 
dish and earthy colour upon one of its faces, like all those which 
are at the present day r^sed from the surface of the ground, and 
that the opposite face was covered with mosses and byssi ; — a 

^drcumBtance which evidently shewed that these stones had for a 
' IbDg time remained in the open £ur before ihcy had been removed 
''tiiuG far under ground. It was not doubted that they closed the 
cavity in which the treasure must have been deposited; but in 
place of this treasure, ihey found nothing but a prodigious quan- 
tity of bones, some of them mingled with the earth or stones, and 
"ertcrj very carefidly placed in narrow fissures of the rock. Se- 
rai heads of a species of deer, at the present day unknown, 
J many other bones, were discovered, without any mixture of 
3 a small cavity, covered over with a rude slab, placed 
ith great care. It ought to be remarked also, that here and 
ibere the mass of stones and common soil was interrupted by 
[nail quantities of an alluvial earth, composed of clay and sand, 
mllar to that which the river Sele deposits at the present day. 
It was not only found that no current of water could have 
■ought it there, but it could not be doubted that those small ■ 
3 of alluvial earth had been formed by men, since they wCTe J 
regularly arranged, and entirely surrounded with small' 
Mus stones of a very white colour, and which must have 
. XJV. NO. 98. APRIL 1826. u 
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been soiled by the waicr, had it deposited these alluvial mm- 
ters so regularly. Besides the elevation of this grollo being more 
than 300 metres above the river, precluded the idea that itie 
waters of the Sclc could have reached it. 

Hoping Jhat lliL-y would be more f'nrtunal(; in ihe other 
branches of the gallery, they gave up working in this ; but ibe 
others presented nothing but bones placed in tlie satn'e man- 
ner. So great a quantity was taken out, that the whole tt^Uier 
would liave formed a mass of more than twenty cubic metres. 
The greater number of such as possessed any extraordinary ap- 
pearance, were broken by the persons who first got hold of them. 
Some ol' the bones were incrusted, and others inclosed in a cal- 
careous breccia, with a crystalline paste. The greater number 
were so well preserved, that they looked as if the flesh had been 
recently detached from them ; but as soon .as they were exposed 
to the external air, they became scaly and whitish. 

Among these bones there were recognised the skull of a rhi- 
noceros, three teeth of the same animal ; the head of a species of 
deer now unknown upon the globe, and of which the boras have 
some resemblance to those of a young reindeer (see the Re- 
cherches sur les Osscmens Fossiles, t. iv. p, 89) ; the fragtsents 
of tlie horn of a large species of deer equally unknown, but allied 
to the ccmmon stagj and, lastly, the humerus of a large ox, 
and a horse's femur. 

M. Delpon concludes his notice with some judicious re- 
flections. He infers, from the existence of these bones of ani- 
mals foreign to our climate, and whicli have formerly lived on 
our soil, that the temperature has diminished since the time when 
it was sufficiently high to allow these animals to live. In a histo- 
rical point of view, he inquires for what reason their bones had 
been deposited with so much care in the cavities where they have 
been found. He thinks that these grottoes were used by the 
Druids for performing their ceremonies in them, and supposes the 
bones in question to be the remains of the sacrifices which ihey 
had offered to the gods. We are of opinion, that, whatever uses 
these caverns may have been applied to, according to the dmes, 
the bones which are found in them are of a date much anterior 
to the Druids, and even to the establishment of the human spe- 
cies in these countries ; and that the'u- regular arrangement is s 
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result, eitlier of the superstition of the iirst inhabitants of the 
country who discovered them, or of the amusement of hcixlsmen, 
or some other cause of this description. — Bullet- I'uh'cra. Nov. 
1825. 



Abt. XI- — ObservcUiotis regardivg the Position of tlic JTossil 
Mega/otoiwus and DidelpMs or Opossum at Slonesfield. 

X HE bones of the Megatosaurus occur at Stonesfield, in 
qtrata of an oolitic limestone-slate, whidi is wrought for roofiDg 
bouses; and in the same quarries, which abound in organic re- 
mains, there have been found several portions of a jaw, which 
undoubtedly belong to a small insectivorous animal of the or- 
der Carnivora, which has been by some referred to the ge- 
□us Didelphis. There occur in the same strata, bones of 
birds aud reptiles, teeth of fishes, elytra of insects, and vesUges of 
marine and terrestrial plants. Notwithstanding this associatioq 
of foa^s, hitherto regarded as foreign to the deposits beneath 
the Chalk Formation, English geologists have been led to 
think that the Stonestield slate forms part of the middle oolite 
syetem; and it is very remarkable, that at Cucklield, in Sus- 
sex (the only place in which there has hitherto been disco- 
Tered a great number of fossils similar to those of Stonesfield), 
the strata which contain them form part of the formation of the 
^^^n-sand, inferior to tlie chalk, which is much newer than the 
^liddle ooUte deposits. The following, according to Mr Buck- 
Ijuid, is a list of the fossils, which are found equally in the 

lestone-slate of Stonesfield and the iron-sand of Tilgate Fo. 

t : Bones of birds ; of the Megalosaurus ; of the Plesio- 

irus ; scales, teeth and bones of a crocodile ; humerus and 
libs of cotacea ; scales of tortoises ; the same variety of shark's 

!th (Glossopetra) ; spines of balist^; palates, teeth and scales 

various fishes ; fosal wood, impressions of ferns and reeds ; 

me fragments converted into charcoal, and some rolled pebbles 

quartz. 

The almost perfect resemblance which the organic remains of 
Qic two localities present, has induced Professor Buckland to 
ly, that the earth was undoubtedly placed under nearly the 
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mmc circumstances at the different epochs during which die 
two depofflts were foiined ; for, as he adds, the numbfa- tmd 
thickness of the oolitic strata interposed between the great oolite 
formation and that of the iron sand, prevent us from supposing, 
even for a moment, that the two deposits are identical. M- C. 
Prevost, who has vi^ted Stonesfield, tlunks, that die interpoei* 
tion of numerous and thick beds of oolite, not being directly 
evident in any place between the strata which contain the same 
fossils, doubts may bo raised regarding the relative posidoa 
assigned to the limestone schists of Stonesfield, as well as regard- 
ing the place which should be occupied in the general series of 
the strata of the Earth, by tliose which, in the Forest of Tjlgale, 
contain the same fossils. In both places, the strata, which con- 
tain the organic bodies, do not appear clearly covered by those 
of the formations which are said to be more recent ; and there 
are numerous considerations that might lead us to consider the" 
two deposits as having been formed at a period which wonld be 
much newer than that of the oolitic formations ; m short, thai 
they are tertiary and not secondary de[)osits. 



AsT. XII. — Ohsercalicms on the Comet of July 1823, By 
Professor Gautieb,*. 

Jl HE year 1825 will be memorable in the annals of astronomy 
for the number of Comets observed in it During an iutervd. 
of less than three months, it has presented to view four of theses 
bodies, still so mysterious in their appearances and in their na- 
ture, but whose motions, as well as those of the other bodies of 
our system, appear entirely regulated by the great law of univer- 
sal gravitation. The most interesting of these appearances, in a 
theoretical point of view, was that of M. Encke's small cometof 
short period, whose return was calculated and predicted by tlwt 
able astronomer for the second time, and which was found agaiir 
precisely in the place and with the motion which he had assigned 
to it. But the ackable of these comets with respect to 

the duration of and lustre, the only one which has 

been visible to 1 nd which has presented a percep- 



1 



t 18S5, 






Professor Gautin rm the CometofJvh/ 18S6, SOS 
tjble tail, is that which was discovered toward the middle of 
July in the constellation of Taurus, It appeared without being 
expected, as a mere nebulosity, and had at first a motion ex- 
tremely slow. Its motion was afterwards gradually accelerated ; 
it became visible to the naked eye ; became invested with a tml, 
which gradually enlarged ; and, after having shone for some 
time in our horizon in the constellation of tlie Wliale, disappear- 
ed from our view about the middle of October towards the south, 
in the constellation of the jipparalus Scviploj-'is. The first ele- 
ments of this comet with which I was acquainted, indicating that 
it would onlypass to its perihelion in the month of December nest, 
and thus leaving the hope of still seeing it again, I was curious 
to assure myself of these circumstances, by calculating myself 
the elements of its orbit, and deducing t'rom them the dilFerent 
positions in which it ought to be found, with relation to the sun 
ahd the earth. It is the residts of this calculation that I preset^ 
here for the use of those who may be interested in the subject. ' 
As I did not possess the means of making sufficiently reguW 
and precise observations of this comet myself, I have taken for 
the basis of my calculation three observations made by M. Hana, 
at the Boyal Observatory of Turin, ^nd inserted in the third 
number of the thirteenth volume of the Correspondance Asiro- 
nomiquB of Baron Zach, namely, those of the 25th August, of 
the 5lh, and of the 25lh September. For llie determination of 
the elements of the parabolic orbit of the comet according to 
Aiese observations, I have made use of the method of M. de 
Laplace, In the application of which I have profited by the ex- 
cellent instructions which I have previously had the advantage 
of receiving from MM. Biot and Bouvard. The elements which 
I have obtained are intermediate between those of MM. Ca- 
pocci and Hansen, the only ones with which I was acquainted, 
and approach nearest the latter. 

' For the purpose of presenting the subject in a clearer manner, 
-I have traced, on a small scale, in Plate IS. Fig. 5. the orbJt 
of' the earth, and the portion of the parabolic orbit of the comet 
near its passage to the perilielion,'designating by the same letters 
in both the positions of these two stars corresponding to the same 
instants, thoae of the comet being indicated in large, and those of 
tbe earth in amametta^ The plane of the figure is that af the 
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orbit of the comet, whidi has an inclination of 33° SSf to the plant 
of the earth's orbit, or to that of the ecliptic, of which the %ii 
presents the elliptic projection. The sun S occupies thefocus 
of each of these orbits. The point E is that in which the earth 
is at the vernal ofjuinox. It is that from which the arcs of 
longitude are counted on the ecliptic, from to 360°, in the di- 
rection from E to o, or in tlie order of the signs nf the Zodiac, 
The right line NN' is the line of the notles of the orbit of the 
comet, or the hne of intersection of the plane of its orbit witli 
the plane of the ecliptic. The point N is what is named the 
descendivg node, because it is that through which the comet has 
passed, when it has descended into the portion of its orbit situ- 
ated btmeath the echptic. The point N' is the ascending node, 
or the point through wliich the comet passes when it ascends 
above the ecliptic. The position of the line of the nodes is de- 
termined by the angle which it makes on tlie ecliptic with the 
line SE. I have foimd the angle ESN', or the longitude of the 
ascending node, to be 215° 36', which gives 35° 3& for tlie acute 
angle ESN. 

Tlie point P of the orbit of the comet, or the vertex of the 
paralmla. which it describes, is the point at which it is nearest 
the sun. This is wiiat is called its perihelion ; and the instant 
of its passage through this point, as well as its distance from the 
sun at this instant, are among the number of the most imp(»tant 
elements of its motion. 

According to my calculation, the comet ought to attain this 
point on the 10th December of the present year, about 11 iu 
the mominf^, or more exactly at 10. 456 mean time at Paris, 
reckoned from midnight. The peri/ielion distance SP ought to be 
once and a quarter the mean dist^mce of the earth from the sun, 
or more accurately 1.23273, this latter distance being taken for 
unity. The mean distance of the earth from the sun, or the 
half of the greater axis of its elliptical orbit, being, as is well 
known, about thirty-four millions and a^half leagues of twenty- 
five to the degree ; the perihelion distance of the comet from the 
sun should consequently be about forty-two millions and a-balf 
of these same leagues. 

There still remains to be determined the direction of the line 
SP, and it has usually been done by finding its longitude upon 
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tiie orbit of the t.'ODiet itself. For this purpose, a line SE' is 
,fuig|x>sed to be drawn upon the orbit, making with the line of 
nodes NN' an angle equal to that comprehended upon the 
iptic between this latter line and the line SE ,■ and the angle 
^SP reckoned in the order of the signs, from to 360° pro- 
^Ceeding from E', is what is called the lo7igitit(U of the perifielion. 
J have found this angle tlius reckoned 318° 34', wliich gives 
"il" 26' fiM the acute angle PSE", which is its complement to 
0160°. 

The direction of the comet's motion being from N toward O, 
'e find that this direction projected upon the ecUptic, and, seen 
I^Dm the sun, is contrarj to that of the earth's motion upon its 
lerbit, or to the order of the signs, which is from E towards o. 
iSfhis is what is expressed by saying that the heliocentric motion 
4)f the comet is retrograde *. 

\) After having presented the approsimative elements of the or- 
ilat of the comet, there remains for me to develope the conse- 
quences deducible from them, following it in its progress from 
the first moment of its appearance, and pointing out its succes- 
sive distances from the sun and the earth, as well as the geo- 
(xmtric positions which it must liave assumed sim» its disap- 
ipearance. 

At the moment of its discovery, which was made on the 15th 
uly at Lucques by M. Pons f , and, on the 19th at Prague, 
ly M. de Biela, the comet was at D, at a distance from the sun 
of about twice and two-fifth times that of the earth, and at a 

is known that Ihb nliernative of direclion is peculiar lo Ihb Itind of atari, 
arhile all the pianEts and satellites whose motion Is well ascertained mote in the 
tion. Of the 199 comets whose orbits are now determined, there are 
ft in which the motion is direct, and 81 In which it is tetrograde. 

^ M. Carlini seemE disposed to think (Coir. Astr. t. 13. p. 291.) that it is the 

met of Encke, and not Che great mmet which M. Fans discovered on the lilh 

r elements, however, give me for tliat day the same declination aa that 

L tsaultioS from M. Pons's estimate, anil a right ascension, which diflbis on); a 

few minutes of n degree from his. However this may be, the two comets muit 

have been, at this period, in very near geocentric positions, and it would be llnf^- 

tar if no person had observed both of them at once 

fe could only have been then at ■ dielance from the earttt, nearly eijual U 
>fifth> oCtbat of the other comet. 
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distance from the earth d, of nearly three times that quantity, 
or of more than a hundred roilHons of lesgues. It was then at 
an elevation of ahout 26" above the equator ; and was in tlie 
part of its orbit situated above the ecliptic. But it advanced 
rapidly toward this plane, approaching the descending node N, 
which it attained on the 23d August, ahout H o'clock in the 
evening. Its motion in longitude being in the contrary direo. 
tion to that of the eai'th, the two stars then tended by this cir- 
cumstance to approach each other rapidly, ahhough the comet 
must have appeared to remain nearly in the same position with 
relation to the earth as is shewn by the figure. After the two 
bodies had been much approximated, the geocentric moUun 
of the comet must have become more rapid, and its brightness 
less apparent. Towards the 9th October at noon, the comet waa 
in 0, and the earth in o ; the first being in opposition to tiw 
Sim in longitude, or situated on the side opposite the sun widi 
relation to the earth, and having already descended, relatively to 
this latter, about 33^ 10' beneath the ecliptic It was then that the 
comet and the carlh were nearest one another ; and, I find that 
their distance at this period was not more than 0.615 of that of 
the earth ftora the sun, or about twenty-one millions and a quar- 
ter of leagues. The tad, at this period, had an apparent length 
of about 12°, although it was then visible to us only as shorten- 
ed in a very high degree ; at least it would be so, were we io 
suppose it having a direction contrary to the earth, and directly 
opposite to the sun, as they ordinarily have. On this supposition 
we should find, that its real length must have been more than 
eight millions of leagues. M. Pons remarked at tJiat lime in it 
(Corr. Astr. t. xiii. p. 394.) three very distinct rays at equal 
distances from one another, and of unequal length, presenu 
ing some resemblance to the rays of the comet of 1744, such as 
they have been described by the astronomer de Loys de Che- 
seaux of Lausanne, in his treatise on that comet. 

After this the comet began to remove fiom the earth. In con- 
sequence of the contr.it-v motion of the two bodies, and it was, 
in fact, remarks '—ter days of its appearance, that the 

tail already app iant. The comet continuing to 

descend bcneat quickly disappeared frt>m our 

dvftVft* Ottobw, there oould 
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only be seen from Geneva a portion of its tail above the moun- 
tuaof Sflleve, the bead and nucleus remaining concealed behind 
the mountain. It is to the inhabitants of the southern countries 
that the advantage wi!l probably be reserved of seeing this co- 
met at the period in which, from its being then nearest tlie sun, 
its tail must be longest. On the 10th December, at the moment 
of its passing tlie perihelion, its heliocentric latitude will be 
about 3S° 25', its distance from the earth Vp 185, or neai'ly six- 
^-fbur millions of leagues; its southern declination about iS" 31'; 
and its right ascension QQG" S5' ; so that it vill be then situated 
in the southern part of the constellation of Sagittarius. Its 
elongation, or its angular distance from the sun, seen from the 
earth, vbich, at this moment, will be 67° SO', will afterwards 
lead to diminish rapidly ; and, towards the 8th January 1826, 
ths comet will be found at C, in conjunction with the sun, or on 
die same aide with that star, witii relation to the earth C, and 
having the same longitude. The distance from the sun will be 
then 1,311, and its distance from the earth 2.207, or aeventy- 
Hx millions of leagues. It south heliocentric latitude will be 
3S° Zf and the brightness of the sun will for some time conceal 
il even from the observers above whose horizon it will pass. 

After this period, the figure shews tJiat the comet, although 
conunuing to remove from the sun, must tend anew to approach 
the earth, from the very circumstance of the opposite direction 
ftf t^ir heliocentric motion. But the motion in longitude of the 
comet beginning to become slower, on account of the diminution 
in curvature of the jwrtion of its trajectory which it then de- 
scribes, it will be the earth that must traverse tire greater part of 
the arc of Iwigitude necessary iq order to its being again found oa 
the same direction as the comet seen from the sun, and between 
these two stars. This will be a second opposition on tlie part 
of the comet, which will correspond to a point of the ecliptic al^ 
most opposite to tliat of the first, and will take place, according 
to my calculation, towards the 8th May 1826, the comet being 
then to be found at O, and llie earth at o'. The distance of 
the comet from the sun will be then 2.449, and that from the 
earth only 1.453, or about fifty millions of leagues. The south 
heliocentric latitude of the comet will not be more than 7° 17', 
its southern declination will be 28° 40', and ila right ascension 
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2^" Si' ; so that it will then be situated at the extremity of the 

Uil of Hydra. 

It is in the interval between the conjunction and the second 
opposition, that the comet must reappear to us. But it is con- 
ceived, that its distance will then render it less thau it hai> 
hitherto been, and it is probable that it will not be at all visi- 
ble to the naked eye at the period of its reappearance. Its de- 
pression beneath the ecliptic, which wilt be greater seen from 
the earth than from the sun, on account of the great proximity 
of the latter, will also for some time form an obstacle to its view 
in the north of Europe, as may be judged by the following geo- 
centric positions of the comet, resulting from my calculatioQ, 

Rlgbt Ai- Souib De- DIBiaa train Dbtimai ftom 

ceniion. cllnBilon. thE Suiu the Esith. 

leje IM Kebruarj, 889 .. 26 39.5* 1,4T4 i.tZt 

lat Maifh, £83.. t\ 10.18 I.T30 l.illl 

In April, S6* .. 4 41.1 2.053 1-549 

SOfb April, 341 ,. 38 37.24 8.259 1,392 

After the second opposition, the comet will recede at once from 
the earth and the sun, approaching still nearer the ecliptic, and 
I find that it will attain this latter plane, or will pass its as- 
cending node N', towards the 14th July 18S6 ; its right ascen- 
sion being 195° 4G', and its south declination 6° 41', which 
place it not far from the sword of the Virgin. Its distance 
from the sun will then be 3.178, and its distance from the earth 
N' n' 8.085, or about 106 millions of leagues. This great dis- 
tance from the sun and the earth renders, as is easily seen, the 
visibility of the comet at this period doubtful. It is a matter of 
regret that this is the case, on account of the rigorous determi- 
nation of the orbit that might be obtained in a case when the 
comet has been observed in its two nodes •. 

I must not omit to remark, in concluding this memoir, that 
the elements on which it rests, result only from a first apprasi- 
mation -f . They are also subject to the conditions of the parabo- 
lic hypothesis, which is always followed, for the sake of greater 
facility, in first calnuln*ions of this kind; and it is probable that 
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tbe whole of the observadons of this oomet taken together, will 
permit our nasignitig it a very elongated eUiptical orbit. Lastly, 
it is posHble that its proximity to the earth may have produced 
eome influence upon its elements, from the perturbations that may 
have resulted from it. M. Plana has had the goodness to promise 
to send me the observations which he made on the 6th and 17th 
of October, which may serve to rectify my elements. I have 
judged it proper, however, not to delay the communication of 
my first results, hoping that they may serve at least to give an 
idea to those who are not familiar with the theory of comets, of 
what may be deduced in an approximative manner by means of 
three observations only. 

P. 5.— There is to be found in the 5th Number of the 13th 
Volume of the Corresponda^ice Aatronomiqtie, an ephemeris of 
the comet by M. Capocci, and of M. Hansen's elliptical elements, 
according to which this comet would make its revolution about 
the sun in S8S years. 



Aet. XIII. — On the Practical Construcl'Km of Achromatic Ob- 
ject-Glasses. By Peteb Barlow, Esq. F. R. S. Professor in 
the Royal Military Academy, Woolwich. Communicated 
by the Author. (Continued from Vol, XIV. p. 18). 

^_ W E may now proceed to the calculation of the radii for a com- 
, ftouud achromatic object-glass, the indices of refraction, and the 
.dispersive power of the glasses being given, 

JS. Detail oj the covtputationfbr a compound Achrotnatic Ob- 

jecCGlass. 
H It is best to make the calculation, in this case, always for a 
^ven compound focal lengtii, and afterwards to alter the curva- 
tures in the direct ratio of the proposed focal length to that 
IWBUmed. Our assumed compound focal length is always 10 
l&iches. 

- ' The example we shall propose is to compute the curvatures 

of a compound object-glass, made from the two specimens of 

, plate and flint experimented upon, as in the leading part of this 

L paper. The index of the plal£ being 1.5S8, of the flint 1.601 

LL- : 
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and the ratio of dispersion of the two .683 ; also die required 

focal length 46 inches. 

To Jind Uie proper focal length of the two knsesfortmng the ob- 
Jecl-glasi, so thai ihetj may have to each other the ralui ^ihe 
ditpertive powers, and a compound /bcal lengiii ^/'lO inehet. 
RfLE. — Subtract the number, expressing the dtspcrsive r^o 
from unity, and the remainder multiplied by 10 will be the fo- 
cal length of the plate-lens. 

2. Divide the foejil length of the plate-lens so found by me 
dispersive ratio, and the quotient will be the focal length <rf ibe 
flint lens. 

Example.— In the case we have proposed the disperave i«tio 
18.683: therefore, '■"^'" 

,^» -i/linii.From 1.0000 

.];(;';•(. .biiXake .683 

.■,,1, ^|{,„. 

Remainder .317 

•BrtciK -^iiMultiply by 10 10 



8.17 inches focal length of plutc. 

.083)3.170(4.61 inches ditto of flint. . 

To find the fint or exterior surface of the plaie-lent, and iAeJbarlh 
or avicrhr surface of the fint-lens, for a compound fi^ol 
length of 10 inches. 

We must liere have recourse to the table given in the subee- 
quenl pages, proceeding as follows : In the first celumB, con., 
tuning all dispersive ratios, which ever fail within practical li- 
mits, find the particular one in question, as, for osaaiple, in our 
case .683 ; and in the same line in the second and fiftli columiis, 
will be found the proper radii of curvature for the first and 
fourth surfaces, provided the index of the plate be 1.534, and 
of the flint 1.585 : to which niunbers the table is computed. In 
our case these numbers are 6.7956 and 12.7423. But when 
the tabular indices, as in this exfunple, are not precisely those of 
the glass in hand, then tlie above tabular radii must be corrected 
as follows : 

For ike Plate Lens. — Find the difference bctireen the tabulw 
index for the plate and that of the glass in quegtitaii an j nwdfe , 
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ply by that difference the number standing in the third column. 
If the given index exceed the tabular index, put the sign (pita 
or mintis)^ as found in the table, before the product ; but if the 
tabular index be the greater^ then prefix to the product the con- 
trary sign to that given in the table. 

Next, take the difference between the given index of the flint 
and that in the table, and proceed exactly in the same manner, 
viz. multiply this difference by the number in the fourth column, 
observing, also, the same rule with regard to the sign of the pro- 
duct. 

Then, if the two products have the same sign, add them to« 
gether ; but if different signs, subtract them, and prefix the pro- 
per sign ; that is, the sign of the products themselves when alike ; 
or that of the greater when they are different. 

Lastly, if the resulting sign is {dus (+), add the number to 
which it is prefixed to the tabular radius above found ; or if 
minus ( — ) subtract it ; and the sum or remainder will be the 
corrected radius for the 1st surface of the plate. 

Proceed exactly in the same way with the flint lens,' using 
the 5th, 6th, and 7th columns, and we shall then have the cor- 
rected radius for the fdurth surface. 

These rules are iUtesirated in the following continuiUion of 
the example proposed. 

The dispersive ratio of our flint and plate, being, by experl< 
ment, -683, the radii for the refractive indices of the table would 
be for the first sur&ce = 6*7956 inches, and for the fourth sur- 
face = 12-7423 inches. 

These have now, therefore, to be corrected for the given in- 
dices, viz. plate = 1-528, and flint = 1-601. 

The difference between the tabular index of the plate,' and 
that given, is -004 : Hence, 

No. in 3d column = + '414 

Multiplied -by -004 ' ' ' 



Gives * + -01666 

« 
Next the difference between the tabular index of the flinty and 

that given, is *016: Hence, 
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No. in 4th column = + 2*45 
Multiplied by -016 



Gives 

Add 


+ 03920 cor. pi. index. 
+ *0l6d6 cor. fl. index. ^ 


Sum 

Add tab. rad. 


+ "05576 wh. correction. 
6.7966 


Corrected radius 


6-8614 for the first surface. 


Again, No. in 6th column = + 116*1-1 
MultipUed by 004 


Gives 


+ '46466 cor. pi. index. 


And, No. in 7th column = — 71*69 
Multiplied by 016 


Gives 


— 1*14704 cor. fl. index. 
+ -46456 


DiflPerence 
Tab. rad. 


— •68248 wh. correction. 
12*7422 



12*0697 corrected radius for 
the 4th surface. 

It now only remains to find the 2d and 3d, or the contact 
surfaces. For this determination we have given for each lens 
the focal length, the radius of one surface, and the index of re- 
fraction, which, therefore, for the double convex or plate lens, 
fall under rule 6 of article 14, and for the flint lens, which is 
concavo-convex, under rule 8 of the same article. 
For 2d surface plate lens, (See rule 6 page 16.) 
Focal length = 3*17, Decimal part of index = -628 ; 
817 X -528 = 1.67376 First product 
rad. First surface = 6'85« 
First prod x rad. 1st surface = 11.4627 = dividend. 
6-85 — 1*67376 = 617 = divisor, 
5 17) 11*4627) 2*22 = 2d surface. 
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For the 3d surface concave flint lens, (See Rule 8. art 14.) 
Focal length = 4*64, dec. part of index = '601 ; 

4-64 X -601 = 2-788 . . = 1st product, 

12-06 = given rad. 

2-788 X 1206 = 33-62328 = dividend, 

12-06 + 2-788.= 14-848 = divisor, 

14-848) 83-62828 (226 = rad. 3d surface. 

We have thus the four following radii, for the successive sur- 
fSuces to a compound focal length of 10 inches, viz. 
PI f ist surface radius 6'85 inches convex, 
i 2d surface radius 2-22 inches convex, 
Fl'nt i ^ surface radius 2-26 inches concave, 
1 8d surface radius 12.060 inches convex. 

These, it will be observed, are for a compound focus of 10 
inches, whereas our example required a 46 inch focus. We must 
therefore increase these several radii in the proportion of 10 to 
46, which gives the following results : 



As 10 : 46 : : 685 

10 : 46 : : 2-22 

10 : 46 : : 226 

10 : 46 : : 12060 



31-510 1st surface convex, 
10-212 2d convex, 

10-396 3d concave, 

55-476 4th convex. 



If' the circumstance of the second contact surface, that is the 
convex one, being the deeper of the two, should be thought a 
practical inconvenience, or if it should be thought desirable to 
work these surfaces on pair tools, it will be very easy to reduce 
the third surface, so as to make it equal to the second, by mak- 
ing such a corresponding change in the fourth surface, as shall 
still preserve the same focal length, both for the flint lens singly^ 
and for the compound focus. We have only to consider 2-22 
inches as the given radius, 4*64 as the focal length, the index be- 
ing 1*601, aiid to find the corresponding fourth surface, by the 
rule given for that purpose, viz. (Rule 9 art 14.) 
Focal length = 4*64 ; Dec. of index = -601 ; 

4-64 X -601 = 2-78864 = 1st product, 

2*22 = given radius, 
2-78864 X 222 = 6-19047 = dividend, 

2-788 — 2-22 = -568 = divisor, 

568) 6-19047 (10-896 = rad. 4th surface. 
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And tlien, 

10 : : 4G : 10-898 : 5013 inches. 

This arrangement would therefore give, for the four surfaces, | 
1st surface = 31,510 

2d = 10-219 , , _ ^ . ^ 

a J _ lo.gig J- compound focus to inches. 

4th ^5013 

It should be observed, however, that these changes ought to 
be made as little as passible, because the tendency *f ihem is lo 
produce inaccuracy or defect of compensation; although they 
may be introduced without a very sensible error in common 
cases. It is obvious that we might have taken a mean between 
the two contact radii, and liave adjusted both the first and fourth 
surface accordingly. 

There is also another practical convenience which nay some- 
times be consulted, and which, within certain limita, leads to no 
error, — this is, when the workman may have a pair of contact 
tools, wluch are nearly such as the calculations require. In 
this case, instead of altering his tools, he may change all the 
radii in the proportion which the radii required bears to the 
tools in question. This will make an inch or two difference in 
the focal length of the object- glass, which will be of no material 
consequence. 

Suppose, for example, that, in the last case, the workman has 
a pair of contact tools, which measure exactly ten inches, he has 
only to say, 10.212 : 10 : : 31.51 : 30.85 = Isl sur. 

10.212 : 10 : : 50.13 : 49.09 = 4th sur. 

10.212 : 10 : : 46.00 : 45.09 = foe. len. 
We have thus the following results ; 

1st surface 30.85 inches. 1 

gd 10.00 

g^ -[QQQ y focallength 4B.09inch. 

4lh 49.09 J 

Such is the ni> 'le ca,lcuIation required for determining 
the radii of cur construction of achromatic object 

glasses, and of i re one other example. 
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Example S. 

It is required to determine the radii of curvature for an ob- 
ject glass of 6 feet focus, to be formed of Newcastle plate, whose 
index is 1.515, and of Swiss flint, whose index is 1.671, the dis^ 
penxve mtio being .618. 

I.OOO 
.613 



.887 
10 



3.87 = fiscal Icngd^ of plate. ^ - 
.613)3.870(6.81 ::s focal length 6f flint. 

Tabular radii for disper- \ Ist surface = 6.7181 
sive ratio .613 J 4th surface = 14.1052 

Tabular index plate l.dS4 flint = 1.585 

Qvfexk index plate 1 .516 flint = 1.671 



timamm^ 



~ .009 + .086 

Correction of 1st surf ace. 

Tab. cor. pi. index =: + 6.46 for flint index = + .600 

— .009 +.086 



1 , . ■ ■ ■ 



— .05814 + .0616 

+ .06160 



— .00654 =. correction. 
6.7131 



1st surface 6.70666 = corrected radius. 

Correction qf^th surjfhce. 

Tab. cor. pi. index = + 111.90 flint index =r — 58.32 

— .009 + .086 



— 1.00764 34992 

— 5.01552 46656 



— 6.02316 = correction. — 5.01552 
14.1052 



4th surface 8.08204 = corrected radius. 

vox. XJV.NO. 28. APBIL 1826. 
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And ti- 




^^;^.irmAcA 



^'""^gj, Dec. part uf pi. index = .515, ' 
y ifB*'^^^.. =^tir»t pnidurt, ■ 

,^ ^'^^■01= 13. 365058 = dividend, 
1^^ ,.!)fjff = 4.718 = divisor, 

*i,0wt lens = 6.31. Doc. part flint iiidw ^ .071 
^"•'■'"^"i'sl X -671 ^ 4,SS4 . . - 1st product, 
2 — rad. fourtli surface, 
i.OSS = 34.219183 = dividend, 
8,082 + 4,234 - 12.316 = divisor. 
12.316)34.219188(2.778 = rad. 3d surface. 
Herici.' for a compound focal length of 10 incites we have the 
folloivins results : 

!lst surf. rad. 6.706 convex, 
2d do. 2.836 convex, 
{3d surf. rad. 9.778 concave, 
4th do, 8.082 convex. 

Therefore, Iflstiy, for our 72 inch compound focus we have : 
10 : 72 : : 6.706 : 48.28 = 1st surf 1 
10 : 72 : : 2.836 : 20.42 = 2d I 



8.68: 
i.SSi X £ 



Flale 



Flint 



78 :: 
72 : : 



!.778 : 20.00 
J.082 : 58.39 



= 3d 
= 4th 



fiwal length 
72 inches. 



The above examples will, it is presunietl, be found amply suf- 
licient to enable any practical optician to follow out the opera- 
tions given in the preceding pages, not only as it i-elales to the i 
computation of his I'adii, bm also for determining the index of 
refraction, and the dispersive ratio of his two glasses. They 
are in general suited to those who are but little acquaintetl 
with algebraical formuW, and we therefore offer no apology to 
those who are a ""'"•piKts for the length to which some of the 
calculations at ■^-ns have been carried, because they 

can shorten th« It may alst) be proper lo observe, 

tbal the follow xtended from that given by Mr 

Herschel on e ich required more than simple 
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pn^jortion ; but it is sufficiently accurate for any practii-al pur- 
pose. 

TABLE—She^iiig the RadH ^' the Ul and ith Hurfaces of 
Objtct-Glasses to various dispersive ratiosy and to Indices of 
Refractioti 1.524 Pialc, and 1.585 Flint, with Cdumns of 
Correctionfor other Indices. 



DbixnlTe 


1st SvHtACE. 




til Sunt-At 


















tlSoL. 






Cm 


tenon. 










j:^ 


Pl«l-d=^ 




lodo. 


l-SM 


Hl... lDd«. 


FUnllndCT. 


-530 


B-7185 


+ 7-40 


" 


-110 


14-5353 


+ 10UfiO 


— SO-33 


-SSI 


G71Ba 


+ ;-.i9 




-ICO 


14-5303 


+ 100-99 


— 50-45 


■5J3 


B-717U 


+ 7-37 




-090 


14-5253 


+ 101-ia 


— SO-58 


•553 


671 76 


-f7-36 




-080 


I4-S^203 


+ 101-37 


— 50-70 


-554 


C-7I73 


+ 7-34 




■071 


14-6153 


+ 101 57 


— 50.83 


-655 


6-7170 


-I-7-33 




■062 


14^3 103 


+ 101-77 


-50-93 


•566 


6-7167 


-h7-31 




-05a 


14-5053 


+ loi^oe 


— 51-08 


-557 


0-71 04 


+ 7-39 




-043 


146003 


+ 103-15 


-51-31 


-55B 


6-7161 


■h7-2S 




-032 


14-4063 


+ 102-34 


— 51-33 


-550 


6-7158 


+ 7-3; 




■033 


14-4905 


+ 103-54 


— 51-45 




07153 


+ 7-25 




-014 


14-4857 


+ 109-74 


— 51-5B 


-661 


07162 


+ 7-24 




■004 


144809 


+ 102-93 


-51-70 


-368 


6-7149 


+ m 


+ 


-OOC 


14-4701 


+ 103-12 


-51-83 


•563 


6-7146 


•t-7-21 


+ 


-016 


1 4-47 13 


+ 10331 


— 51-95 


-564 


6-7143 


+ 7-19 


+ 


■025 


14-4605 


+ 103-51 


— 52-08 


■665 


6-7140 


■(-7-IN 


+ 


-034 


14-4617 


+ 103-71 


— 52-30 


■bVi 


6-7137 


■^7-l6 


+ 


-0J4 


14-4500 


+ 103-00 


— 52-33 


-ser 


6-7135 


+ ;'i5 


+ 


■054 


14-4521 


+ 104-09 


— 83-45 


-5G8 


0-7133 


■^7■l3 


+ 


■064 


144473 


+ 104-28 


— 58-88 


■569 


6-7131 


■I- 7-12 


+ 


-073 


144435 


+ 104-48 


— 52-70 


•570 


6-7 ISU 


+ 710 


+ 


-082 


144377 


+ 104-6B 


— 53-83 


-571 


6-7127 


■»■ 7-09 


+ 


-092 


14-4329 


+ 104-87 


-52-95 


■57s 


C-7125 


+ 101 


+ 


-!03 


144281 


+ 105-06 


— 33-08 


-573 


6-71S3 


■•■7 "6 


+ 


■113 


144333 


+ 105-25 


-53-20 


-S74 


6-7131 


-1-7-Ui 


+ 


-lai 


14-4186 


+ 105-44 


— 53.33 


•576 


6-7119 


-^7■o3 


+ 


-130 


14-4137 


+ 105-64 


— 53^45 


-878 


6-7117 


+ 701 


+ 


■140 


14-4089 


+ 105-84 


— 63-68 


•677 


67115 


-^7-00 


+ 


■150 


144041 


+ 106-03 


— 53-70 


-878 


8.7113 


+ 6-9U 


+ 


-160 


14-3903 


+ 10623 


-5383 


•579 


6-7111 


■f6-a7 


+ 


■109 


14-3945 


+ 106-41 


— 53-95 


4S0 


6-71(19 


+ C-9(i 




-178 


14-3897 


+ 106-61 


— 54-08 


•861 


C^IO? 


+ 6!)3 


+ 


-168 


14-3849 


+ uio-ei 


-Si 20 


■683 


6-7165 


-t- 6-94 


+ 


■198 


14-3701 


+ 107-00 


— 54-33 


-883 


6-7103 


+ 6-93 


+ 


-30S 


14-3753 


+ 107.19 




■584 


6-7101 


+ 692 


+ 


-ai7 


14-3705 


+ 107-38 


— 54-68 


■686 


6-7099 


+ C-91 


+ 


■326 


14-3657 


+ 107-58 


— 54-70 


-886 


6-7097 


+ B-UO 


+ 


■336 


14-3G00 


+ 107-78 


— 54-83 


•587 


6^7095 


+ 6.89 


+ 


-249 


143561 


+ 1(17-97 


— 64 -95 


•888 


6-7093 


+ G-88 


+ 


■356 


14-3513 


+ loa-iB 


— 55-08 


-688 


C-70HI 


+ 687 


+ 


-265 


143465 


+ H18-35 


-53-30 



■ 320 


Mr Harlow on 


he Practical Consintction 


"^^ 








TABIJE— Continued. 






k 


n.,™i,.e 




1st SUHVAC 


E. 




4th SuHfAL 


E. 














1 


RjUliB. 


'r^^ 


pi^lfimai'. 


nilluiJSi 


inai™ 


FW^UftSl. 


CWBtttao. 


I 




I-SW 






1-S85 






-390 


6-7069 


+ 0-80 


+ -274 


14-3417 


+ 108-54 


— 66-33 




■SOI 


0-7067 




+ -28-1 


14-3309 


+ 10874 


_ 55-45 




■692 


fi-70UB 


+ 6-B4 


+ -294 


14-3321 


+ 108-94 


— 56-53 




■503 


67083 


+ 6-83 


+ -304 


14-3273 


+ 109-13 


— 55-70 




■mi 


6-7181 


+ 6-82 


+ -313 


14-3Sa5 


+ 109-32 


— 5B■S3• 




- ■M5 


6-7060 


+ 6-81 


+ ■322 


14-3177 


+ 100-51 


_5S■95■ 




■596 


6-7079 


+ 6-80 


+ -332 


14-3129 


+ 10971 


— se^OBl 




■607 


6-7076 


+ 0-79 


+ -312 


14-3081 


+ 109-90 


-sef-ao; 




■598 


6-7075 


+ 6-78 


+ -352 


14-3033 


+ 110-09 


— 66-33 




■6!W 


6-7073 


+ 6-77 


+ -361 


14-2985 


+ 110-29 


— 68-40 




■COO 


6-7071 


+ 6-76 


+ -370 


14-2937 


+ 110-49 


— 56-69 




■COI 


6-7009 


+ 0-73 


+ -388 


14-2792 


+ 110-60 


-5672 




■ewj 


67073 


-f 071 


+ -400 


14-2647 


+ 11071 


— 5e-85 




'603 


6-7077 


+ 0-69 


+ -424 


14-2502 


+ 110-83 


-56-99 




■C04 


6-7086 


+ 0-67 


+ -442 


14-2367 


+ 110 94 


— 57-131 




■805 


0-7091 




+ -400 


14-2213 


+ 111-05 


— 57-36 




■eoif 


6-70911 


+ 6-02 


+ -478 


14-2067 


+ Ul-17 


— 57-39 




■607 


0-7101 


-f 0-60 


+ ■495 


14-1922 


+ 111-23 


— B7-S2 




■008 


6-7106 


+ 0-58 


+ ■512 


14-1777 




-67-66 


' 


■era 


0-7111 


+ 6-53 


+ ■539 


141032 


+ 111-51 


— 577s 




■610 


0-71 16 


■h6-53 


+ -546 


14-1487 


+ ni-62 


-67-82 




■en 


6-7121 


+ 0.51 


+ ^664 


14-1.342 


+ 111-73 


— 6B-06 




■012 


67126 


+ 0-49 


+ ■582 


141197 


+ 11185 


— afl-19 , 




•lUH 


67131 


+ 6-46 


+ ■eoo 


14-1052 


+ 111-96 


-^-32 




■ou 


67130 


+ 6^44 


+ -018 


11O907 


+ 113-07 


— 68-46 




■815 


0-7141 


+ 0-42 


+ ■030 


11-0762 


+ 112-19 


— 6B-B9 




■BIB 


6-7 146 




+ -664 


14-0617 


+ 112-30 


— 6872 




■817 


07 IS I 


+ 6-37 


+ -071 


U-0472 


+ 112-41 


— ^•85 




■018 


U7I50 


+ 6-35 


+ -088 


14-0327 


+ 112-53 


-8«.99 




■010 


67161 


+ 0-33 


+ -705 


14-0183 


+ 112-04 


— 50.12 




■C30 


071 60 


+ 6-31 


+ -722 


^■0037 


+ 11276 


— 69:25 




-631 


67171 


+ 6-28 


+ -740 


13-9893 


+ 112-87 


-6039 




■833 


07176 


+ 6-26 


+ -758 


13-0747 


+ iia-oB 


— SO-92 




•023 


67)81 


+ 0-24 


+ ■77<i 


I3-90O2 


+ 113-09 




■C34 


67186 


+ 0-22 


+ 794 


13-0457 


+ 11381 


— 59-i79 




■625 


07191 


+ 0-10 


+ -812 


13-9312 


+ 113-23 


-80-99 




■026 


07106 


+ 6-17 


+ -630 


13-0187 


+ 113-43 


— BMW 




■627 


07201 


+ 015 


+ -847 


13-9022 


+ 113-65 


_ 60-18 




'fiSB 


07206 


+ 0-13 


+ -864 


19-6877 


+ 113-ec 


-M*f 




•628 


07911 


+ 6-10 


+ -881 


13-8733 


+ 113-77 


— «H5 




■6S0 


072I6 


+ 6-08 


+ -890 


138589 


+ 1 13-89 


— 60-69 




■031 


67221 


+ 606 


+ -HI 6 


13-844Q 


+ 114-110 


— W'73 




•63! 


6-7230 


+ 0-04 


+ -934 


13-8301 


+ 114-11 


— 60-85 




■033 


67231 


+ C01 


+ -952 


13-8167 


+ 114-23 


— 60-99 




■634 


07236 


+ 5-99 


+ 070 


13-8013 


+ 114-34 


— 61-13 




■035 


6-7241 


+ 5-07 


+ -988 


13-7869 


+ 114-45 


— 61-35 1 


K 


■630 


6-7240 


+ 5-96 


+ 1-ooe 


13-7725 


+ 114-57 


-61-39 ; 


■ 


•037 


6-7261 




+ 1-023 


137581 


+ 114-08 


— 61-53 


■ 


■63S 


6-7250 




^ 1-040 


13-7437 


+ lU-79 


— 01-C3 


■ 


■630 


07261 




IS? 


I373U3 


+ 114-31 


— 6179 


■ 


•e« 


C-7206 




■'4 


137249 


+ n5-«2 


— SI-S3 


■ 


.641 


6-7271 




i 


137106 


+ 115-13 


— 62-05 


■ 


■642 


0-7276 






13-0961 


+ 1 16-35 


— 63-19 , 


■ 


■643 


6-7281 






13-6817 


+ 115-30 


-02-32 


■ , 


■044 


C726C 


- 




13-6073 


+ 115-47 


— 63-45 


1 




d 








-^ 



of Achromatic Object-Glasses. 
T XSl.'E— Continual 



^21 



Dispersive 


1st Surface. 


4th Surface. 




Radius to 






Radius to 








Ratios. 


Indices 


Correction, 


Correction, 


Indices 


Correction, 


Correction, 






l-,>24 


Plate Index. 


Flint Index. 


1-524 


Plate Index. 


Flint Index. 






l-5«5 






1-585 








•645 


67291 


+ 6-74 


+ 1-164 


13-6429 


4 H5-58 


— 62-58 




•646 


6-7206 


-f 5-71 


+ 1-182 


13-6285 


4 11509 


— 62-71 




•647 


6-7301 


4 5-69 


+ 1-199 


13-6141 


4 115-70 


— 62-84 




-648 


6-7306 


+ 5-67 


+ 1-216 


13-5997 


4 115.C1 


— 62-97 




•649 


6-7311 


+ 5-6o 


+ 1-223 


13-5853 


4 1 1602 


— 6310 




•650 


6-7316 


+ 5-63 


+ 1-23 


13-5709 


4 11614 


— 63-23 




•651 


6-7336 


4- 5-58 

• 


+ 1-29 


13-3457 


4 116-14 


63-47 




•652 


6-7356 


-f 5-63 


41-32 


13-5205 


4 116-14 


63-71 




«53 


6-7376 


4 6-48 


+ 1-36 


13-4933 


4 116-14 


— 63-95 




•654 


6-7396 


+ 5-44 


+ 1-39 


13-4701 


4 11614 


— 6419 




•655 


6-7416 


+ 5-39 


+ 1-43 


13-4449 


4 116-14 


— 64-44 




•656 ^ 


6-7436 


-f 5-35 


+ 1-46 


13-4197 


4 1 1644 


— 64-69 




•657 


6-7456 


+ 5-30 


+ 1-50 


13-3945 


4 116-14 


— 64-94 




•658 


6-7476 


+ 5-26 


+ 1-63 


13-3693 


4 11614 


— 65-19 




•659 


6-7496 


+ 5-21 


+ 1-57 


13-3441 


4 116-14 


— 65-44 




•660 


6-7516 


•f 5-17 


+ 1-60 


13-3189 


4 11614 


— 65-69 




-661 


6-7536 


+ 5-12 


+ 1-64 


13-2937 


4 116-14 


— 65-94 




•662 


6-7556 


+ 5-08 


+ 1-68 


13-2685 


4 116-14 


— 6619 




•663 


6-7576 


+ 5-03 


+ 1-71 


13-2433 


4 116-14 


66-44 


^ 


•664 


6-7595 


+ 4-99 


+ 1-74 


13-2185 


4 116-14 


— 66-69 




•665 


6-7614 


+ 4-95 


+ 1-78 


13.1912 


4 116-14 


— 6a-94 




.666 


6-7633 


+ 4-90 


+ 1-81 


13.1683 


4 116-14 


— 67-19 




•667 


6-7652 


J. 4-86 


+ 1-85 


134433 


4*116:14 


— 67-44 




.668 


6-7671 


+ 4-81 


+ 1-89 


131183 


4 116-14 


— 67-69 




.669 


6-7690 


+ 4-77 


+ 1-92 


13-0933 


4 11614 


— 67-94 




•670 


6-7709 


+ 4-72 


+ 1-96 


130683 


+ 116-14 


— 6819 




•671 


6-7728 


+ 4-68 


+ 1-99 


13-0433 


+ 116-14 


— 68-44 




.672 


6-7747 


+ 4-63 


+ 2-03 


13-0183 


4 11614 


-68-69 ^ 




^3 


6-7766 


+ 4-59 


+ 2-06 


12-9933 


4 116-14 


— 68-94 




•674 


6-7785 


^ 4-54 


+ 2-09 


12-9683 


4 116-14 


— 6919 * 




•675 


6-7804 


+ 4-60 


4 213 


12-9431 


4 116-14 


— 69-44 




.676 


6-7823 


+ 4-45 


+ 2-17 


12-9179 


4 116-14 


— 69-69 




.677 


6-7842 


+ 4.41 


4 2-21 


12-8928 


4 11614 


— 69-94 




.678 


6-7861 


4 4-36 


4 2-25 


12-8677 


4 11614 


— 70-19 




.679 


6-7880 


+ 4-32 


42-29 


12-8426 


4 116-14 


— 70-44 




.680 


6-7899 


+ 4-27 


42-33 


12-81 75 


4 116-14 


-70-69 




.681 


6-7918 


+ 4-23 


4 2-37 


12-7924 


4 11644 


— ?0-94 




.682 


6-7037 


+ 4-18 


4241 


12-7673 


+ 116-14 


— 7119 




.683 


6-7956 


+ 4-14 


42-45 


12-7423 


+ 11614 


-71-44 




.684 


6-7975 


+ 409 


42-49 


12-7171 


+ 116-14 


-71-69 




.685 


6-7994 


+ 4-05 


42-53 


12-6920 


+ 116-14 


-71-94 




.686 


6-8013 


+ 4-00 


42-57 


12-6669 


+ 11614 


— 72-19 




•687 


6-8032 


+ 3-96 


42-61 


12-6418 


+ 116-14 


— 72-44 




.688 


6-8051 


+ 3-91 


4 2-65 


12-6167 


+ 116-14 


— 72-69 




.689 


6-8070 


+ 3 87 


42-70 


12-5916 


+ 11614 


— 72-94 




.690 


6-8089 


+ 3-82 


42-74 


12 5665 


+ 116-14 


— 73-19 




<;91 


6-8108 


+ 3-78 


42-78 


12-5414 


+ 11614 


— 73-44 




4^2 


6-8127 


+ 3-73 


4 2 82 


12-3163 


+ 116-14 


-73-69 




.603 


6-8146 


+ 3-69 


42-86 


12-4912 


+ 116-14 


— 73-94 




•694 


6-8165 


+ 3-64 


4 2-90 


12-4661 


+ 116-14 


— 741J> 




•695 


6-8184 


+ 3-60 


42-94 


12*4410 


+ 11614 


— 74-44 




•699 


6*8203 


+ 3-55 


4 2-98 


12-4159 


+ 116-14 


— 74-69 




•697 


6*8222 


4 3-51 


43-02 


12-3908 


+ 11614 


— 74-94 




•698 


6-8241 


+ 3-46 


43-06 


12-3637 


+ 11614 


— 75-19 




•699 


6-8260 


+ 3-41 


43-00 


12-3406 


. 4. \\^\4 


V — iv^V 


'700 1 


0-8279 1 


4 3-35 


4:^12 


^ \2-;\\5\ \ -V \\^ -^^^ 


\ — •\^A'^\ 



( sn ) 

Akt. XIV. — Notices regarding the Vineyards of Egypt, 

XjL newly published edition of Horace, has given rise to a re- 
cent discussion regarding the wines of Egypt. An anonymous 
writer in one of the journals, does not admit that the Vinum 
mareoticum^ mentioned in the 37th ode of the 1st book, came 
front the neighbourhood of the lake Mareotis in Egypt, but ra- 
ther from a district of Epirus, which was named Mareotis. M. 
Malt^ Brun contradicts this opinion ; and gives a critical e^- 
. mination of the two passages in which Herodotus says, 1*/, 
That there are no vines in Egypt ; and, 2dly, That the people 
drank beer ; but that the priests received an allowance of wine 
daily. He adds, that M. Champollion the younger has recog- 
nised upon Egyptian monuments, offerings made to the gods, 
of two white flagons, which are painted red up to the lower part 
of the neck, indicating a liquor of that colour ; and the Egyp- 
tian word erp, which signifies tgnne, written beside the flagons, 
renioves all uncertainty with regard to the materials of the of- 
IJering. Strabo saw wines in Egypt in the neighbourhood of 
Alexandria, which he mentions as the soil in which the mareo- 
tic xtnne was produced. He also saw vines in other districts in 
Egypt, and he correctly distinguishes their various qualities. 
Pliny and Athenaeus speak not less pertinently of them. Ho- 
race must therefore have meant, by Vinum mareoticurriy the 
wine of the territory of Mareotis, near Alexandria in Egypt. 
Lucan even goes so far as to make an important critical distinc- 
tion, for he warns against confounding the Mareotic wine with 
the exquisite wine which came from Merbe, There can remain 
no doubt regarding the consequences of this letter of M. Make 
Brun, namely, that, under the Greek and Roman kings, Egypt 
had vines, and made wines of various qualities ; but, before the 
Greek kings, was it equally so ; and does Herodotus, who at 
that period travelled in Egypt, speak truly, when he says, that 
there were none ? The following note from one of the editors 
of the Bulletin des Sciences, goes to solve this interesting diffi- 
culty 

" The readers of the Journal des Debats have seen with in- 
terest the animated discussion which has arisen upon the subject 



■Notici's regarding the Vim-yardis of' Egypt. {J23 

^"tlie Mareotic wine of Egypt. M. Make Briin has i-loarlyprov, 
.ed the existence of wine in Ainieul Bgypt, and the weakness of 
.the argtuiienis which have been adduced in opposition to tliis 
fact. He might have abided it decisive aigunient, the paintings 
jOf the aocieat hypogees of the Thebais, among which there have 
iKvn chscovered, twenty years ago, representations of the vin- 
rtJi}^% and of the manufacture of wine in all its stages, as well 
ati transparent vessels, through which the wine contained in them 
i& seen, so as to leave no doubt remaining with regard to the use 
jof that substance among the Egyptians ". There have been 
found also among the ruins of the cities, broken aniphorje, and 
>SL their bottom the very residue of the wine, in which the tartar 
■was preserved. These facts, taken in connection with the pas- 
sage in Herodotus, wliei-e four arysteres of wines are allotted to 
.«ach of the two thousand guards of the king daily, efl'ectually 
aremove all uncertainty with regard to the vineyards of Egypt, 
■Nor is M- Costay, in his interesting memoir upon t!ic grottoes 
Eiethyia, difficulled by the other passage of HcfikIoEus re- 
igai'ding the use of beer in Egypt^ ; he does not even think it' 
tecessary to combat the consequences which Iiave beeii drawn 
^from it X. 

It ifi thus that the attentive traveller may dispel, by a dngle 
cAsaervation, the mists which the most profound eruditbn can- 
not always dissipate, especially when authors contradict each 
^ther, and when the same writer plainly contradicts himself, as 
is the case with Herodotus in the matter referred to above. 
HowevCT, uidependently of the discovery of the Erencli travel- 
it might perhaps have been observed, that the historian 
larho denies the use of wine lo the Egyptians, in the 77th chap- 
a: of Ills second book, accords a portion of grape wine to the 
Igyptain priests in the 37th chapter, aiid four measures of wine 
I the warriors in the 168th chapter, which shews that he had 
St first interpreted, in a certain sense, what he had been inform- 

* The same fact haa been ol>serveil in the paintings of Thebes.— i)«j«ip<isn 
» HypogUs, chap. Ix. p. 339. lat Editian ; and vol. iii. p. 63. Sd edition, as well 
.p!atexlv- of voL 3. of the A lias. 
■\ " As liiey have no vints in Iheir country, Ihey drink beer." 
X Detcripl. de i'Egypto, aut mein. t. i. p. 61. 1st edition ; and I. \i. p. 111. 
I edition ; as wcU as PlaU 68 of vol 1. of the Atlas. 
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fd with regard to the use of beer, — that, iii fact, he had con- 
cluded from it, that there were neither tidcs nor wine !□ £g;pt. 
—and that, at a later period, when better iafotioed, he had 
given up this opinion, but had neglected to efface it. 

With regard lo the naUire of the soil and climate of Sg^pl, 
there certainly is nothing in them that could induce us to think 
the vine should not thrive there, or that wine ci>uld not be 
made. The chemists of ihe French expedition (it will euffice 
to name Bcrthollet), occupied themselves with means for intro- 
ducing a good method of making wine. They knew the vine* 
yards, and the bad wine of Fidimine, a christian village of the 
province of Fayoum in Upper Egypt; they knew that the 
grape was of a much better quality, and far superior to the 
grape of Alexandria; the same, without doubt, as that from 
which (he famous Mareotic wine was made, and which is weU 
known at our tables ; it was ultimately proposed to make viae 
of it for the use of the army, which could not have been vety 
diJGcult. I have remarked, that the soil was somewhat eosAy 
in the vicinity of Fidiinine, and that of the andent Marea, is of 
the same nature. 

This consideration completes the removal of all uncertaiaiies. . 
Vines were not planted in the muddy soil, in Egypt properly so 
called, as has already been remarked by learned men ; but upon i 
the border of the desert, a little above the level of the inunda- (,j 
tion. This cultivation was not limited to the Mareotic district^ , 
nor to that of Arsinoe, since the same quality of soil occurs i| 
every where upon the confines of the valley of tlie Nile ; since /] 
at Elethyia, in a very insignificant catacomb, they have amused 
themselves with painting the gathering of the grapes, and liie 
making of wine, in imitation, no doubt, of what was taking place 
in the neighbourhood. Thus, without speaking of the wines of 
AnthyllaandCoptos, we have vineyards in Egypt under the Slat, j 
parallel, under the 29th and 25th, and from which wine inight 
be provided for the annual consumption of Pliaraoh's guards, 
(about 730,000 pints), besides the wine consumed by the 
priests. Could we still doubt the existence of vines in Andent • 
Egypt, it would suffice to read the following passage in the ,. 
Book of Numbers, chap, xx, ver. 5. : " And wherefore have ye i . 
made us to come up out of Egypt, to bring us In unto Uiia cvii 
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>lacc ? it is no place of seed, or of figs, or of vines, or of pome- 
jranates." Epypt was so far from being destitute of the vine, 
hat a Tery tincient author goes so far as to say, that the vine 
was discovered near Plinthine ; and, even according to Diodu- 
rus Siculus, it was Osiri?. the Egyptian Bacchus, that discover- 
ed rfie vine at Nysa, and instructed men in the art of extracting 
wine from it. If Nysa be placed in Arabia, it is, without doubt, 
because there is meant the country whieli separates the ^le 
from the Arabian Gulf, a vast tract, often called Arabia by 
authors, and full of valleys adapted for the cultivation of the 
vine. 

"With r^ard to the wine of Meroc, which appears attested by 
grave authorities, its existence is, wiihout doubt, more authen- 
tic than that of the wonderful wine of Ethiopia, which astonish- 
ed Semiraniis, and not without reason, for it filled, as is said, a 
lake of 160 feet in circumference -, and whoever drank of it was 
immediately brought to the recollection of his faults, even those 
which had long been forgotten. Whatever, further, may be the 
quality of the wines of Egypt, or of those of Ethiopia, we are 
strongly disposed to conclude, with M. Malte Brun, that those 
of France are in no way inferior to them. 



Art. ^V.^Aeamnt of a tiewli/ invented and rotatori/ 'Gas- 
Bmtier. By Mr James Nimmo, Edinburgh. 

J\S you have occupied many of the pages of your useful 
Jouma) lately with ctisciissions respecting the illuminating poweAi ^ 
of coal and oil gas, and the best contrivances which have beoi 
made for burners of it, allow mo to lay before your readers a 
description of one wliich I invented some months ago, and which 
I tliink is capable of many useful applications. 

This burner is no leas remarkable for the unexpectetl effect 
which it exhibits, than for the real simplicity of its construction. 
Its peculiarity is, that it has an incessant rotatory motion, which, 
when combined with a tasteful variation of the burning jets, pro- 
duces an agreeable and beautiful effect. The following is a de- 
scription of it : The revolving burner consists of an outside case 
or tube A {PI, IX. Fig. 6.}, wliich is filled with water three parts 
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full ; and I) is a tube whidi ris<is from t]iL.- Iiottoni, aiid tliroiigbl 
the tentre of the watcr-caso, and which is perforated with holes ■ 
ahove the lop of the water-i-ase. In the top of the tube B is a sted ,1 
teutre, terminating with a fine point, upon which the inverted i 
tube C revolves. Thia inverted tube C seals itself in the water, 
and does not allow the gas emitted from the holes of the tube B 
to escape ; and it has four arms of equal length, and finely bored 
wijh sniall holes at the extronily of each arm for the gas to 
burn at- All these holes are and must be at the same side of 
each arm, to give the burner motion ; some of the holes are put 
in a vertical direction, and some inclined at angles to those holes 
in the sides. This part of the burner is susceptible of great 
variety of contrivances, and may be carried into multifomi 
shapes and figures, which, added to the pei^ietual revolving mo- 
tion of the whole, ^\-es a beautiful brilliancy, very pleaang to 
the eye. 

The theory of it is extremely simple, Mid is only, that the 
rotatory motion is produced by the pressure of the gas from tiif 
gasometer bein^so diminished on one side of the arms of the 
burner, by the small emission gas-holes, as to cause an increase 
of pressure on the other side of the tube, and thus to make tht 
whole revolve by the smallest pressure the gas caii biu-n at. 
The water-joint is necessary to prevent the escape of the gas, 
and 'to allow the burner to have an easy motion on the steel ' 
jjoint. The revolving burner is very plain and simple in its 
action ; but I am convinced, from the many attempts that have 
been iinsiiecessfully made by others to disMver such a contii- 
nnce, that, were it publicly known, it would be of great use 
and convenience for many of the piu-poses of life. 



Aet. XVI. — Notice regardivff the Phosphate of lAme of the 
Coal Forvuiiiim. By M. P. Berthiek. 

J. OWARD the end of the last year, Messrs Manby and 
Wilson sent to aory of llie School of Mines, for exami- 
nation, spccimc rent ores of iron which the Bimit 
Company propi mong those spcdmens there was 
one which cont ttic iron, and wliiclt I 
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perceived to be chiefly composed of phosphate of lime. This 
specimen had absolutely the same appearance as the argillaceous 
carbonate of iron, and the ticket attached to it indicated that it 
was found under the same circumstances, that is to say, in kid- 
neys, in the bituminous shales that accompany the coal« It was 
lenticular, of the size of the fist, homogeneous, very fine granu- 
lar, having some lustre in a very strong light, and of a deep grey 
colour. The argillaceous carbonate of iron, of the coal deposit, 
often contains phosphoric acid, and even in considerable propor- 
tion ; but until now, the phosphate of lime, in a nearly pure 
state, has not been observed in this formation. The fact, inte- 
resting as it is in a geological point of view, deserves also the 
notice o^ metallurgists, and should induce them to institute a 
strict examination of the ores with which the coal deposits fur- 
nish them. 

The specimen of the Fins phosphate of lime, on being ana- 
lysed, yielded the following results : 

Ume, .... 0.363 Phosphate of Lime (apatite), 0.670 

Phosphoric Acid, - - 0.310 

Protoxide of Iron, - - 0.096 Carbonate of Iron, - 0.1d7 

Alumina, .... 0.090 Alumina, ... 0.190 

Water, Bitumen, & Carbonic Acid, 0.130 Water and Bitumen, • 0.060 



0.9T9 0.977 

Heated, without addition, in a covered crucible, it melts into 
a compact, opaque, stony mass, covered at the surface with small, 
shining metallic gnuns. Assayed with half its weight of borax, 
it produces a glassy and enamelled scoria, and very fragile gra- 
nules, which have scarcely any action upon the magnetic needles 

M. Jules Guillemin, a pupil of St Etienne, attached to the 
mines of Fins, has addres^d to me a note, dated the 31st July, 
which contains some interesting information relative to the geo^ 
logical position of this ore, and to its ordinary mixtures. I here 
subjoin an extract from this note. 

^^ This mineral is in nodules of a globular form, sometimes 
flattened, always of a rather small size. These nodules occur in 
great quantity in the black argillaceous schists, which separate 
the second bed of coal from the sandstones that support it ; they 
are not homogeneous ; their crust is almost entirely composed 
of carbonate of iron. Sometimes they contain a great quantity 
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of transparent, laminar, carbonate of lime, which divides tlie mass 
into small prisms; soraetimea it is coaly matter, and at other 
times they arc enveloped with a crust of compact siilphuret of 
iron. In tlic centre is a nuclena of a pale-yellow or grey colour, 
compact, fine granular, having tJic apjwarance of brown fliiit, 
and traversed by impressions of graniinesc : il is this nucleus 
which contains the phosphate of lime, I have found in a spe- 
cimen, the specific gravity of whicli was S.65, 



Lime, .... 0.460 
Phuphoric Acid, 

PratDiltle of Iron, . . O.0TI 

Carbonic Add, ■ - 0.015 



39* J P'K'^P'""* "f Lime, 



Caibanate of Iro 



Altimiun, - - - O.OOli Alumina, . - - . O^G 

Cgal, Water, Hnd loss, - 0.014 Coal, Water, and loes, - 0.0U 

" But the relative proportion of phosphate of lime and car-i 
bonate of iron varies much. The crust of a nodule assayed in 
a covered crucible, without addition, gave 0.20 of hard cest-iron 
{dejbnte dure), equivalent to 0.4:3 of carbonate of iron, and a 
slag WHghing 0.56, which was opaque, of an apple-green colour, 
and entirely similar to melted phosphate of hme." — Annates tUi 
Mines 1825. 



Art. XVII. — Observations made for DelermitiMig tlte Progress, 
qftfte Horary. Variations of the Baromeier tmder the Trt^itxt,^ 
_from ike Level *^Qi£ Sea to i}i£ Eidge of the Cordi^em^rthBT 
Andes. By M. □£ Huubolbt. .n i) 

iXL. Di: IIuMSOLBT, in tlie volume of his Travels lately pub- 
lished in Paris, states the following interesting conclu^ons re- 
garding the horary variations of the barometer under the TrofMCS. 
1st, The horary variations of the barometer are perceptible: 
in all parts of the earth, and to the height of 9000 loiscs. They 
arc periodical, and consist of two ascending motions and two dc> 
sceoding motions, which are performed, in the interval of a dayi. 
The periods of th>' — " ' ''(« and minhna are not cquidiatantv 
they present sepat hours. The vtaxitntan of the 

morning falls betv. id lOJ ; the minimum of the 

afternoon, between the viaximum of the evening,, 

bctwcea 9 lioura a 

tKcen 3 hours and 
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In the equatorial zone, there may be admitted, for these four 
periods, 21 J, 16, 10 J, 16; and, in the temperate zone, 20 J, 3J, 
979 17 ; these numbers expressing the hours counted from 
noon. 

2. In the temperate zone, the periods of the maximum ot the 
morning, and of the minimum of the evening are nearer, by 1 
or 2 hours, to the passage of the sun through the meridian in 
winter than in summer. Observations are wanting regarding 
the minimum of the night. M. de Humboldt recommends them 
to be made. 

3. In. the torrid zone, the hours of the maanma and minima 
are the same at the level of the sea, and on plains of from 1300 
to 1 400 toises in height. This is asserted not to be the case 
in some parts of the temperate zone. On Mount St Bernard, 
for example, the barometer falls at the same hours at which it 
is rising at Geneva. 

4s Near the maxima and minima^ the barometer is almost 
stationary during a more or less considerable period ; this period 
varies from 15^ to 2 hours. 

5. Between the equator and the parallels of IS"* N. and S., 
the strongest winds, tempests, earthquakes, and the quickest 
variations of temperature and humidity, do not interrupt or mo^ 
dify the periodicity of the variations. In India, on the contra- 
ry, the riuny season entirely disguises the type of the horary 
variations in the interior of the Continent, on the coasts, and in 
the straits, although in the open sea they remain unaltered. 

6. Between the tropics, a day and a night suffice for know- 
ing the extreme points, and the duration of the variations, fin 
the latitudes of 44"^ and 48°, they are very distinctly manifested 
in means of from 15 to 20 days. 

7. The extent of the diurnal variations, at the same hours, 
and in different months, is not the same. This extent also de- 
creases in proportion as the latitude augments. — (See the an- 
nexed Table). Lastly, The maximum of the morning is a little 
higher than the maximum of the evening. The height of the 
place does not influence these results. 

8. The barometrical means of the months differ among them* 

nun nun 

selves from 1.2 to 1.5, between the tropics; and from 7 to 
8 millim. near the tropics, nearly as in the temperate zone. The 
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extreme annual variations are at the same hours, near the eqiu- 
(or, from 4 to 4^ millim. ; near the tropic of Capricorn, SI 
millim. ; near the tropic of Cancer, from 25 to 30 millim. 

9- Under the tropics, as in the temperate zone, on comparing 
the extreme variations of the barometer month by month, the 
limits al the ascending osdllations are found two or three tvma 
nearer than the limits of the descending osdllatitms. 

10. The obaervaUons which have been hitherto collected have 
not indicated a sensible influence of tlie moon upon the oscilk' 
tions of tile atmosphere ; these oscillations appear owing to the 
sun, which acts, not by the attraction of its mass, but as a calo- 
rifying planet. If the solar rays produce periodical changes in 
the atmosphere, there remains to be explained, fvhy the two 
barometrical minima nearly coincide with the warmest and cold- 
est periods of the day and night. 
Table of Ob.iervationt of Horary Variation made betToeen iJu 

paraOeU o/Lat. SS" S., and Lat. 55° N.frotn the level o/ihe 

Ocean to 14O0 toises of elevation. 
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paper was instantly reddened, nearly as pow^ffifllly as if lime had 
been employed. ■ 

This effect was considered as accidental, and as probabijf 
arising from some adventitious alkaline matter, or soap, lacth'er- 
ing to the vessels employed. Another experiment was inaae, 
with greater care, in an amte-mortar, but with the same, or even 
a more decided result, in consequence of the more minute dm- 
sion of the material. When pulverized on perfectly clean and 
polished surfaces of iron, steel, zinc, copper, silver, and platinum, 
the effect took place, and apparently with equal falcility ; bt^ it 
was found that the presence of small quantities of oxide 6f ih)n 
greatly diminished it, in consequence, as was afterwards proved, 
of the particles of glass being by them defended from dEie cbit 
tact of water. 

Since there are some saline bodies and metallic combidalicms 
which give indications of alkali to turmeric paper, altho^gjB' 
perfectly neutral compounds, and as pure magnesia reddens tfiis 
paper when moistened with water, although no solution can be 
she^Ti to take place, possibly this might be an effect of the kfnOj 
it scarcely appearing probable that any soluble matter should jpe 
abstracted from the powdered glass by the mere afiiision of pure 
water. Litmus paper, therefore, reddened by an acid, and pap^ 
stained with the blue infusion of cabbage, were also empIoyecL 
as tests ; the former had its blue colour restored, and the latter 
was rendered green. 

A portion of flint-glass, in fine powder, was boiled in wafer 
for some hours ; upon being allowed to cool and subside, tne 
clear portion was decanted and evaporated, and becaihe stroiigiy 
alkaline to the taste, and to other usual tests ; a drop of if s^ con- 
centrated solution, gradually evaporated on a glass-plate, on.fef- 
posure to the atmosphere, in a short time became deliquescent. 
Tartaric acid produced an effervescence, and afterwards a preci- 
pitate in this solution; as likewise did muriate of platinum. 
From these experiments, therefore, it may be fairly inferred, 
that the alkali removed from the glass was potash in an uncbml 
bined state, and that the alkaline effect, combined in the nr^t* 
instance, did not depend upon the presence of any alkaline 
salts, or combination, adhering to or diffused throughout tjie 
glass. 
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The rcDiaining sedlmeat from llie above solution, after having 
been repeatedly wosbed in successive portions of water, became 
inert as to Its aclioii on test papers, not affecting their colours in 
the sliglltest degree ; but, upon trituration, its alkaline power 
w^ agfun developtd ; ibis property being evidently dependent 
imon the exposure of a new or undecpmposed surface. A slight 
applic^ion of heat to the water was found greatly to fodlitote 
this evolution of alkaU. 

Ill order to determine the quantity of aUialine matter al>> 
stracted from a given weight of glass, by long and continued 
bcnling, 100 grains of flinUghiss, in fine powdei', were boiled 
nearly every day for some weeks, in two or three successive por- 
tions of water; after this process, the insoluble residue was 
fouad deficient in weight by nearly seven grains. This result, 
however, must not be considered as accurate, but as a mere ap- 
proximation : for, on the (»ie hand, small portions of glass might 
have been carried away in the supernatant liquor ; and, on the^ 
othra, more alkali might have been abstracted by repeatedly tr^ ' 
furating during the process, which, under these circurastanceEf,^ j 
would he almost unlimited. ^ 

To some pure, dilute, muriatic acid was added very fine SJxAf, 
^ass, in powder, till it was completely neutralised by its alkatin^ 
> d&ct. Upon being allowed to subside (which, however, was no^^ I 
iTpy readily effected, minute particles remaining suspended fi:^. 
weeks together), the clear portion afforded a crystalline salt oa 
evaporation, having the characters of muriate of potash. 

It may be remarked, that this solution, when perfectly cleoTf 
contained no lead, on testing for it by sulphuretted hydrogen ; 
but upon agitating or diffusing the fine powder of gloss through 
water, holding the gas in solution, it was immediately discoloured 
iff blackened. 

Flint-glass, although chosen for the above experiments, is no|^ i 
e only variety possessing this remarkable property ; crown an(3^ ' 
r|^te glass, white enamel, and what is more remarkable, New-. 
"e green-bottle glass, and tube of the same material (in the 
r oOnqtogition of which there is, comparatively, little alkali), alao 
f ](e*umur'B porcelain, made from the gieen-hottle gloss, possess 
e power of acting upon vegetable colours as alkalies. 
These experiments, tending to prove that glass is a body of 
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irregular composition, parting readily with its alkali by the ac- 
tion of water, it became a matter of some interest to deteiTOTrie 
how far certain natural combinations of potash with siKceous 
matter were equally active to the same tests, especially 'its m 
gTBen-bottle glass, which conl^ns little alkali, it is thus rkiAir^ 
evident. No analogous effect could, however, be produced 1^ 
powders of felspar, basalt, greenstone, granite, obsidian, ptnnlo, 
and some others, even when boiled with water, a method ^llli% 
never failed to produce it rapidly with glass, although cold W^er 
is per^tly sufficient. ' "^ 

Some interesting conclusions may be drawn from the attff^e 
experiments, which may tend to explain several well-kofiwa 
pliiEnomena. j- 

lo the first place, with regard to the glasses employed, 'ifi iBte 
laboratory, or for domestic uses, it must be evident that t^aUr 
has th^ power of acting upon and dissolving the alkali at' ^ 
surface, and leaving an insoluble portion spread as a ~cOtiSb^ 
over the interior of the vessel, defending it from furtlia' {aiati- 
diate action, ■ • -n. 

Where, however, time can be allowed, the effect does 'iit^'iip- 
pear to be confined to mere surface. In collections of bUci^t 
glass, specimens may be selected, exhibiting how exteii^*e|y*an 
analogous action has been going on during the period theyAaVe 
remaned buried in the earth. These vitreous relics of aii^ipiiiy 
are often covered, to a considerable thickness, with opal' 'peiipy 
scales of beautiful appearance, consisting almost wholly ofst&k, 
whose alkali had heen removed probably by the actibct of^ffie 
water*. " '^"'' 

A fragment of transparent ancient glass was exantin^'Si^ 
regard to its alkaline pro]>erty, which it Was found to ehjdy ^""8 
high degree, being sensibly alkaline (when in jmwder)' 'tii'fiie 
tongue, and its hot solution acting upon the cuticle. It 'apj^i^red 
to consist almost entirely of potash and silica ; not the sl^d^^t 
trace of lead being discoverable in it; several other HoitiiiiiH 
specTmens of anineht glass, upon examination, W6i:€j lti"6'llay 

: — '■■•-■""^^"''•' 

^ The opal ii&i May liot iu fbnnatioti bnvi uOtvii'plJet b; 

■ similar ageiiey actii binalioaa ? Tlie TaboTBl «f alfealLO^ 

15 compounds 1 liji eonititlited. [ .,,,,, 
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case, more highly alkaline than any modem glass pnnf ini;^ 
l^BCU that has hitherto been examined. 

The specific gravity of common flinUglass was tak«i by way 
of comparison with Uie ancient fragnieats above mentioned^ the 
ircsiih of which is here given. Flint-glass, S. G., S.208. Ancient 
glass, 2.JJ75. It may here be remarked, thai the latter acted 
ipQwerfiilly upon the lest paper, by merely moistening it, witB- 
^ii(i reduction to powder. It cannot be surpri^ng, therefow, 
,t^^ ancient glass, which may almost be callMl pure »licate of 
potash, sliould be occaaonally found in slates of such rapid de- 
cay» as the specimens in collections oAen exhibit. 

Another proof of the action of water, aided bv other concomi- 
tant circumstances, in producing decomposition upon glass^ is 
an account given in vol. i. p. 135, of the Quarterly Journal of 
^l^euce, of sonic bottles of wine, found in a quantity of black 
jf|iud at the bottom of an old well, full of burned wood, suppose^, 
u^n good authority, to be of anterior date to the fire of Lott- 
^on (1666). The siliceous earth, in this instance, separated in 
films on the surface of the bottle, in consequence of the abstrac* 
©n, of alkaline, matter, probably by the action of water, a;ded 
i$)lpps originally bv a certain degree of heat, and afterwards 
jHh^ l^ng period of their continuance in a situation favouraUe 
ta ,^he decomposing agency. 

-In contact with aninioniacal, or decomposing animal matter, 

tbp disintegration of glass takes place more rapidly. Stable- 

nfudows, and bottles kept iu such situations, often present a 

lery, beautiful irld^^scent appearance, in consequence of the sill- 

>ous matter being, developed in thin plates on its surface, often 

mountijig to a pearly, and sometimes almost metallic, appear- 

effect which, it is believed, has not been hitherto in- 

jatigated. ^^ 

p^, Splutioii of potash acts very rapidly upon glass, as the chemist, 

oEtM incopyeniently, learns by tlie effect produced upon the bulb 

f£ a thermometer, employed to determine its boiling point, and 

i4jich i@ al)vays found corroded to a considerable extent after the 

leriment. 

k ..it may «lso here be remarked (although not perhaps imme- 
y connected with the subject), that from frequent observa- 
^ons by a person in the habit of using solid carbonate of 

y2 
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moniti, the flint-glasa bottles ii) whkli it has been for some time 
kept are invariably rendered much more brittle, aiid p^CM 
of glass fall out upon very slight motion of its contents. This 
fact is merely mentioned as curious, and may probably be here- 
after more fully examined. 



Abt. XIX. — (^servations and Experiments an the Sfructufe 
and Functions of the Spotige. By Hobebt E. Geast, 
M. D., F. R. S. E., F. L. S., M. W. S., &c. (Continued fiwft 
Vol. XIII. p. 124.) 

x\.L THOUGH a minnte examinatJon of the internal sfructore of 
the living sponge is obviously the most natural and necessarr 
step towards discovering its mode of growth and generation, and 
consequently the place this substance occupies in the scale of 
beings, and is certainly that most hkely to lead to the discovery 
of some more fixed and scientific principles for discriminating 
the species, than the vague characters hitherto employed ; yet 
we can scarcely discover, in the writings of zoologists, siace Ihe 
time of Aristotle, any attempt to investigate its structure in a 
scientific manner. Although Pallas, Lamourotix, Lamarclt, 
Schwei^er, and almost every modem zoologist, have considered 
the examination of tliis animal, in its recent state, as still an im- 
portant desideratum in comparative anatomy ; yet tlie deficiency 
is generafly supplied only by ingenious conjectures from the ap- 
pearance of dried specimens, or by supposed analogies with other 
vegetable or animal productions, rather than by patient dissec- 
tion of the animal in its natural state, Cuvier states in his 
Regne Animal (t. iv, p. 87.), that the sponge is a fleshy sub- 
stance, possessing no axis, eitiier calcareous or homy ; although 
we thall find, that, in one great tribe of these zoophytes, with 
spicula of complex forms, tlie axis is entirely calcfircous and so- 
luble, with effer\'escence, in acids ; and it is well known, that 
the horny axis, of several sponges, have been constantly em- 
ployed in the arts since the time of Alexander tlie Great, if not 
ance the period of the Trojan war. Professor Schweigger of 
Konigsberg, whg examined these animals alive, principally at 
Nice, believes that their axis consists of fibres which possess a 
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and Functiotis ^the Sponge. 
■HtuJI d^ree of irritability, by which they gradually contract 
isions of the animal when it is irritated, and thus force 
It the water from its canalsI(.B«ji. auf. N. R. 1819, p- 33.)' 
4ildu>ugh, ill his experiments, he could not excite them lo the 
ali^test pwceptible motion ; and in most of tlic known species 
theee-^lffea are ccnnposed of minute siliceous tubes, which scratch 
glass and resist the action of the blowpipe. Lamarck, reason- 
ing from mere analogy, niaintainii, that every species of sponge 
possesses distinct polypa, closely resembling those of atcyopia, 
projecting from its surface ; and that these two genera of zoo- 
phytes differ only in the greater or less density of their gelaiti- 
poyis matter (An, sans Vert t. ii. p. 348-9.) ; although his conn- 
tiyman Jussieu, nearly a century ago, by desire of the French 
^Academy, examined with the microscope the Spongia ramosa, 
ish from the rocks on the coast of France, and reported, that 
could discover no kind of polypi in that animal (Mem. de 
■j4c. 1742) ; and the accuracy of Jussieu's observations has been 
"irmed on a great variety of sponges, by every succeeding 
, as by Cavolini, Lamouroux, Schweigger, &c. It was 
t^carcely consistent in Cavolini to consider the gelatinous matter 
M the muecular system of this animal (Abhand. iiber Pflanz-tJi. 
}^prpngd's edit. p. 124!-6.), after he had repeatedly tried in vain 
ito excite it to contract. One naturahst, well acquainted with the 
•characters and habits of these animals, infers from analogy, that 
4liey possess nerves (Phil. ofZool. vol. i, p. 45.) ; while another, 
iH)o has hkewise studied them in the living and dried state, main- 
-tains, that they are animals which possess no organ whatever, either 
I ilqr growth or generation (Lamouroux Hist, des Polyp, p. 14), 
. jfrom obeerving tlie canals of the sponge constantly empty, pr 
>£lled only with wata-, Lichten.stein was led to believe this sub- 
, fiance to be merely a dead mass of the empty tubes of alcyonia, 
Ten^iaining after the decayed polypi liad been washed out (Skriv. 
a^Nat. Sel Kiob. 1794). Blumenbach, and some other nahl- 
. ralista, apparently not aware of the close amilarity of the fib- 
Itiyas axis of the sponge to that of some zoophytes, already known 
.to possess polypi, and its dissimilarity to that of any known 
plant, and obviously not acquainted with the rapid currents and 
-feculent discliarges from its orifices, described by Ellis, Schwdg- 
ger, BeU, Ecc still regard the sponge as a plant, and consequent. 
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ly destitute of nerves, and jrtusciJal- system, and poJy^,''!!^ 
every kind of apoDtaneoua motion, (Blum. Nat. ffjjfi 18^). 
This singular discordance of opinion among emilielit iifitUralists 
of the present day, shows how little is yet kn(twn of the liviB^ 
organization and functions of tliis zoophyte, arid the mterfeatJng 
field of discovery wliich lies open to those -tehcf love ■hftdlfti, M 

frequent the shores of the ocean. " ^-" 

In all the sponges I have met with aJive,' a distinct, 'febffj 
transparent matter, can be ohserved i>etween the fibres ; in some 
species, as the S. ]}anicea, this matter is abundant and ropy'iiil 
othersi, as the S. papillaris and coaUia, it is much thinner; and 
in otliers, as t!te compres-m and ocutnfa, it is found in smSDW 
quantity. Prohnlily no organized body can exist ivithout siirai 
lar soft parts. Tlie fibrous part being always insoluble in Wa- 
ter, can easily be procured separate from the soft matter, 'liy itn- 
mersing it repeatedly in hot water ; it forms a net-work ^hToi^ 
every part of the body, and constitutes the aaris or skeletrti'iJf 
this zoophyte, sei-ving, as in other animals, to give fomi'tti'ffife 
body, and support and jirotection to the softer organs, Tift 
axis is the part employed in the arts, or preserved in the' talBi 
nets of naturalists ; it is the part of the anhual which remains^ 
a fossil state in the earth, as in the numerous fossil spectes ftJttrtfl 
near Caen in France, (Lain.v. E.tp. Meth.)i and it is that'ftbM 
which Aristotle and his successors have constantly Xakea tHi 
characters of the species. The structure of this part, or' ftid«^ 
of any other part of the sponge, cannot be observetl witKoifUte 
assistance of the microscope; antl it is well known thot'^iiaM 
zoophytes were regarded as plants, till the microscope reftirfluid 
this pifrt of science. But the minutest microscopical eUtOiSl^ 
tion of the dried skeleton wiH not suffice alone to expfei* <Ite 
living functions, or ei-tablish the nature of this animall'' lin- 
marck, however, appears to have been misled by diied' ^ieci- 
mens or plates, or by preconceived hypothesis, in placing amfihg 
the species of alcyonium the Spongiti cristata, S. tomentMtt'^ 
tirens, S. panicea, and S. palmttfd of Ellis, which are c^lnUtWi 
and well marked sponges, inhabiting our own coasts ; and tftt 
Spongia davata of Esper, which be has ranked as a ^'Mfetji «f 
the Alcyonium distortum, has been lately shown by Sch^W^gfr 
- - . ■■.,,<i\jnik* 
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V Id ^ -a ^Mfies of spoi^ reaanbHng in texture the S. octilata 

I iBeab. p. 9^). 

I , , The axis, differs ao entirely in its nature in different sponge?, 
tJmt the liTiog properties observed in one species, ought with 
TCy great caution to be extended to any other, and naturalists 
K^iy probably take advantage of tliis difference, in classifying or 
subdividing this numerous and obscure tribe. In some species 
as, die S. communis, usitatisiima, laxinulosa, Jidvat Jistulqsa, 
the axis consists only of cylindrical tubular horny fibres, which 
dissolve without effervescence in acids, loave no trace when rub- 
bed on glatis, and consume like hair when burnt, emitting the 
^ame homy odour. In others, as the S. compressa, nivea, (a 
(g;DaU sesaile species with triradiate, quadriradiate, and simple 
^pjcula, to be noticed hereafter, which I liave so named frofp 
i^r beautiful white colour), bolryoides, coronata, pulverulenta, 
)th&,fJ<£jeton consists entirely of cakareaus spicula, which dis- 
f^pear before the blowpipe, do not scratch glass, and dis- 
flplvewitheffei-vescence in nitric, sidphuric, and muriatic aciqs. 
.Aj\A in others as tlie S- cristaia, papillaris, tomentoaa, pantcecL 
eeaUia, oculata, dichotoma, atupoaa, cUdcornis, compacta, ^frutt- 
evsa, parasitica, hirsuta, palmata, infundAbul^^jrmis, ventila- 
ftrUTf*, hispida, suberica, nodosa, we observe neither the homy 
tubular fibres of the Hrst' variety, nor the calcareous spicula of 
the second, but their whole axis is composed of minute sUiceaus 
tubular spicula, which, in dried specimens, appear drawn toge- 
ther into a longitudinal tlirection by the hardening of their con- 
peeting matter'; tliesc spicula' scratch glass, do not dissolve in the 
above acids, norTconsmne by the blowpipe. Tlie siliceous spe- 
fSes abound on our shores, the calcareous are more rare, and,t 
am not aware that any of tlie hocny sponges has ever been ob- 
served so far north as the British shores. 
i , Every one is familiar with the softness and remarkable elasti- 
city. of the common sponge, S. communis, wliich is the best Ex- 
ample of the horny kind of axis, \yhen a piece of it is brougm J 
near tlie flame of a candJe, its fibres coil up, melt, and consumed 
to a very small, light ash, with a homy smell, like hair ; when J 
& portion of it, well washed from sandy particles, is rubbed wi^ I 
a,wooden-instrument on glass, it leaves no perceptible streak^,; 
when thrown into sulphuric or nitric acid, it diminishes in aze, 
softens, and dissolves, without effervescence, into a brown pulpy 
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matter, Uke other homy ^uhatances, and no spiculum is obaei- 
ve<l in the dissolved matter or precipitated to the bottom, hs 
fibrM, aiid every thing of this nature, are best examined throu);!! 
the microscope, when they are suspended in wwer, and viewed 
by transmittett Mgiit. In this tnanner we observe tliem to be tf- 
gularly <^Kndrical, translucent, of a brownish yellow cdour, 
smooth on their external surface, all nearly of the same t&OR- 
ter, and distinctly tubular ; th^ are tough, flexible, very elastic, 
generally quite straight, and they anastomose freely and com- 
pletely with each other, through the whole body of the ankuaL 
Thar diajneter is aliout a third of that of a. human faair, tlieir 
length between their pointsuf union varies from n tenth of a line 
to line, and their internal tubular cavity occupies about half of 
their diameter, so that these homy fibres have a close resem- 
Uenoe to the sfdcula of many other spcnges. From the rliar- 
ness of the light transmitted through their central pert ; thor 
internal cavity appears to be empty, -which is not the case io *he 
S.Jutva andjistiiiosa. They unite at all angles, anil they are a 
htrie dilated at their points of union ; thar internal cavities cqMi 
&«f1y into each other, and a small angular reservoir is horned 
ot tiie place where they meet ; they have no interveiuDg connect- 
ing matter, no hne of sepai-ation can l>e discovered at the. iK^es 
where they pass into each other, and no opening is pcrcf^fale 
leading from their surface into their internal cavides ; ao thit 
there is a condnuous shut cavity in the intetior of the £bres 
throughout the body of tlie largest common spengc, and these 
homy tubes winding round the pores and canEds, cannot, th^^ 
fore, be the cells of any kind of polypi, destined to create cur- 
rents or other motions within the -canab of this aniniBl. The 
fibres unite so as to form polygons, whose sidea lie almost al- 
ways in different planes. The great dasticity of the axis shews 
that the oriiiccs and canals, so obvious in this species, ctHilil- 
not have been formed and left permanent, by any mttrine votmB 
or insects merely traversing its texture ; but must have formed a 
part of its original structure. The internal cavity of the strcmg 
homy fibres of the S. Jiatidosa and S. fulvOt is completely filed 
with a dark granular opaque matter, which is continued frowi 
one fibre into another. This opaque matter renders the tinuts of 
the luhidar cavity very distinct, and probably is the cause of 
tiieee fibres being so remarkably hard and brittle, compared with 
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tbe empty tubular fibers of the S. communis. The fibres of this 
hst spedcs, -when hjgJily magnified, resemble the empty atems 
> tji dead serttilsria;, fruni whoee central axie the granular matter 
Ifaasbeenwashedout, or consumed by animalcules, while the fibres 
■rf the tivo farmer species resemble the stems of living §ertkilsriEe, 
whose central cavity is always filled with soft, moving, granular 
bodies. 



>«Amt. XX.— J cOKciae Slaiemmt of the Magnetical and oAtr 
PhtloiOpfticeU Ejcperiments and Observations made duHng 
the recent Northern Expeditiott under Captains Parry and 
Hopner 1824^6. By a Correspondent. 

XT was stated in our last Number, that the papers contaimng 
the detail of the above experiments were in the hands of the 
OitJ^dmtralty. They have since been laid before the Royal Society, 
ty whom they are expected to be published, forming an addi- 
"tional part, as was done last year in the case of Messrs Herachel 
yjBid South's paper, containing their observations on the Doable 
The expence of both b«ng defrayed by the Board of 
luS^ongitude. 

' ' The first and most extended paper is by Lieutenant Foster, con- 
Mlaining a detail of his observations on tbe length of the sectmds' 
iduliim, with the instrument which Captain Sabine em ployed in 
numerous observations he made in various parts of the nor- 
Ti hemisphere. The nature of these observations is too well 
ufcnown to require any description of them in this place ; but with 
rttsespect to the observer, it may be proper to state, that he is the 
liagentteman who accompanied and assii^ted Captain Basil Hall in 
interesting voyage to the western coast of America, and who 
liafterwards assisted CaptEun Clavering in his voyage to Spitzber- 
in and tlie eastern coast of Greenland, and whose accuracy 
■an observer, and indefatigable exertions, in every scientific 
'suit, cannot fail henceforward to place his name amongst 
i«llbe most lUstinguisbed scientific navigators of England *. 



• We are gUd lo learn Ihal Lieiilenant Foster sa at present engaged in pre. 
puiog fur another Ecienlific voyage to (he southward. He will accompany Cap. 
xtia Kiog in the Eadeavoui'. 



rSHt Magnelical ExpcnmcTiis and O/uervations 1 

Tlie yaper to which we now refer, contaiDti ihe^el^ of Jpur I 
distinct eeries of pendulum ubeervations ; the firalat-.tha' 114^4 I 
ObsOTvatory, Greenwich, in May 1824, peior to the vay&gi; 
the second and third nt Port Bowen in Prince Ktrirent'E iniel. 
where the Hecln and Fury wintered; and the fourtli^ wJvi^.JA 
indeed composed of two distinct .seLi, at the Itojal 'ObsenrfttwjU 
on the return of the expedition. ,, , -,i,« 

The rcEult of these experiments is in the lugbesl degree sa^ 
factory. The difFerent» in the two Greenwich sets of observationsr: 
aiter an interval of ^gliteen uitHiths, undei' a different pressut^i 
Bod after the penduhim hud been exposed to a temperature f^ 
4^ below zero,, IB only tljat of two- tenths of a vlbraUtm ia twea-| 
ty-fijur hours; and the two series al Port Bowea giveaiBlill, 
neuer approximation. In the former place, the obBer^'ati<H)f, 
were made in a. room selected for the purpose by the astionofsitff\ 
royal ; in tlie latter, in a snoW'house, ingeniously coDstcoct^^, ' 
By comparing the meau from the two series al each station, i^i 
antboT'findB, for the elhpticity of the earth, j^g, which agre^ 
well with ft number of other inde))endent obBcrvations, ainl is qMj 
very wide of the genci'al deduetiou by X.^lacc,. n'hicli is stim 
although it differs widely from tlie means deduced by C4.ptaini 
Sabine, which is bJb- It must, Jiowevcr, be carefully reixKpnTf 
beced, thnt this eUipUcity of Captain Sabine is obtained hyt-s^t, 
accommodation of residls, and is by no mcatre. directly defjui^ 
Ue from liis observations. It is merely that elhpticity wbicb,^e|t, 
the least errors ; and if we had any reason to believe tlml,iivit 
earth was a sphercud of uniform ellipticity, the result obtained bjr 
Captain Sabine might be admissible; but is it not probable , tbfi^ 
different arcs have really different ellipticilies? and if -sc^ ,th^ 
mmn obtained by encreasing the number of vibrations, by.^vfi 
in one place, and decreasing tliem by the same number. in, aop-- 
ther, in the ^Mce of twenty-four hours, must be considered lU^ 
satisfactory, if not erroneous, It is, in fact, lasauming a unipr. 
formity of figure, which is at variance with all die best rccor^afi 
experiments, amongst which those by Captain Sabine , hjip^ J^ 
are justly included. We admire the accuracy of his expen-. 
raents, but object att<^ether to liis deductions ; and we siiic^e-i 
ly recommend to Lieutenant foster, in all his future experi-r 
ments, to observe tlie same rigid atUiereoce to his expeii^ient^ 
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I Astilts as be ha% hitherto adopted, and not alto^v- himself to spe- 
I mlate' on accordftdcee which may hnve no existence in nature. ■ 

Another extensive table of experiments, is a jtnnt coooai&UEiJt-' 
I Cation by Captain Parry and Lieutenant Foster, on the dail^j 
tlWriatfOn of the horizontal needle, in which tiiey were aesieted 
fhynKJslof the officBTB in the expedition. These experiments i 
|_>rere commenced the 1st of January 18&5, and continued, hjt: 
hWHy observations, to June; the results are highly euridus 
and interesting. The daily variation of the needle in Etiglaoiri 
rMiges from about 6 or 7 minutes of a. d^ee to ISnrintiteB ; ithite 
fhrmer being the quantity due to the winter months,' and dw 
lirttCT ' to the summer. It k, liowever, in eilhsr case. buC bU 
inconsiderable qnantitj', and without great care, and very dali(i 
<Mte suspensions, is not eauHy observed, Mr Barloir, some timer 
bteit, proposetl to increase thj^ daily motion, bydimiuiehiiig tbe< 
dltectfVe powers of the needle by the application of other inag^t 
Tl^ik) and having succeeded by this means in' rendering il a i-ery 
(ft8ei*rable quantity, it became desirable to trace this motion in 
dChtr'aud higher latitudes; and, accordingly, it fiirnished a 
very favourite pursuit to Captain Parry, Lieutenant Foster, and 
thii Alhrt officers of the expedition. The apparatus was erected, 
irt December, and it was soon found, that instead of a varintioir 
of 6 or 7 niiniUcs, as we have stated, to be the'quantity at thsti 
seksbh ^n England, they had a daily motion of nearly as many 
degrees, ■without using the means which were obliged to be haif 
Ljiftconrse to in England to increase' the amount. In shMt, thai 
■■ifeedle was in a perpetual state of \-ibratiott, but stiil following'a. 
■ '^brtftin order in its motion, and which increased as the sun ad-' 
vflnced to the summer solstice. The dip of the needle at Pott 
Bowen was 88", consequently the directive power of the needle 
was very Sittall, and being in almost constant motion, it waS' im- 
possible to ascertain the true mean magnetic meridian ; but it wws 
observed by Mr Hooper (who liad made a graphieal repreeetn. 
I Oition of the motion, according to a plan which Mr Christie had 
^ifeipioyed on a former occasion), that there was only (me meti- 
piiifln, out of the many which the needle had traversed, which 
had been passed every day during the needle's motion ; and for 
this reason the prefei^nce was given to this, and it wasaccord- 
ii^ly AssuHied as tlie true nugnetio mendittn. The mean time 
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at which the needle traversed this meridian, going to the west- 
ward, was about five o'clock in the afternoon, and going east- 
ward about MX o'clock in the moming. The greatest easterly 
deviation happened at itbout ten o'clock in the moming, and tlie 
greatest westerly about the same time in the evening, observing 
that we here speak of the true easterly and westerly points, and 
not of the magnetic east and west ; we ought, perhaps, rather 
to have said, tliat the greatest westerly magnetic bearing was 
at ten o'clock in the moming, and the greatest easterly at ten 
o'clock in the evening, for the mean variations being at Port 
Bowen about 124° westerly, the true and magnetic points were 
nearly rei/ersed. The daily mdtion of the sun was obviously a 
plimary cause of this daily variation, because it increased as the 
power of the sun increased ; but it was very considerable even 
while the latter made its whole daily revolution below the hori- 
zon ; and when it afterwards never sunk below the horizon, llje 
character of the daily variations was preserved, the only chaiige 
having been in the amount which was considerably greater in 
the latter case than in the former. It is the opinion, also, both d 
Captain Parry and of Lieutenant Foster, that some part of the 
observed changes was owing to the influence of the moon ; the 
mean daily motion ha^'ing been found uniformly greater at the 
time of conjunction than in quadrature or opposition. 

In the experiments before alluded to by Mr Barlow^ tlie 
needle was, by means of his neutralizing magnets, held at van- 
ous points of the compass, in order, il' possible, to trace out the 
direction of the force which produced the daily change in tjie 3^- 
rection of the needle; and he found a hne about 16° to QH 
west of the magnetic north, in wMch, when the needle was 
placed, there was no daily motion ; or, at least, the motion was 
then at its minimum. Similar experiments were made at Pott 
Bowen by Lieutenant Foster ; and having carefully neutralized' 
the needle, instead of a daily motion of 5° and 6^, he now ob- 
tained, in some positions, a variation of 50" and 60°, decreas- 
ing, as in Mr Barlow's, towards a minimum. In the present 
case, the lineof no dally inotion was about 84° from themoridian, 
and the order of the motion on each side of this line, as in' those' 
above referred to, was reversed, the needle on one side of this 
line passing to the right, and on the other side to the left, at Uie 
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same hour of the day ; and ii is remarkable that the position 
of this line, as referred to the true meridian, has precisely the 
same bearing as in £ng!and ; viz, that is about N. 40° west. 
Besides these doily changes iii the direction of the liorizontal 
needle, it was found that its intensity also experienced a very 
considerable change ; and observations were accordingly insti- 
tuted relative to that inquiry, and continued hourly for several 
noDths. These were performed by registering the lime which 
the needle required to perform a certain number of vibrations ; 
and which time varied from 17 to 18 minutes, increasing and 
decreasing regularly twice in tlie day with the variation. A 
Hmilar change is known to obtain in Europe ; but it is very in- 
considerable. It appears, therefore, that both the daily varift. 
tion in direction and in intensity, are dependent on the same 
cause ; and that this cause, whatever it may be, operates much 
more powerfully in places wliere the dip is great, than in odicrs 
where it is less considerable, as in England, France, &c. 

"We understand that Lieutenant Foster has still another 
communication to lay before the Royal Society, which is intend- 
ed to point towards the cause of thcGe various changes j and 
which is founded on a comparison of simultaneous observations 
on the intensity of the dipping and horizontal needle ; but we 
are unacquainted with the results and deductions of this ingeni- 
ous and accurate observer on this particular subject. The in- 
quiry is one of great interest ; and we are glad it has fallen into 
sach able hands. If Ihe cause in this case can be satisfactorily 
traced, we feel assured that terrestrial magnetism will soon be 
placed upon a level with most of the other phy si co-ma themati- | 

cal sciences. Should this be the case, although no other result ' 

had been obtiuned by the recent expedition, we should consider I 

that a full reward had been secured for all the laboura and ex- .' 

pences attending this otherwise unfortunate, yoyage,. „ i 

In concluding this brief notice, it is but justice to state, that 
die communications referred to above, although delivered only 
in the names of Captain Parry and Lieutenant Foster, may be 
almost con^dered as the joint labours of all the officers of ihe 
expedition. When we consider that the operations were carried 
OD at a considerable distance from the ship, in a temperature 
frequently 40° and iT below zero, with the sun for a considera- 
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ble part of the time constaDtly below the horizon ; and that j»o(- 
withstanding these iAipedhnents, we liatv6 hotkriy obseirvatiQns, 
day and night, for nearly six months, it must be obvious, that 
the views of the two leading observers mus^t have be^ cheer- 
fully seconded by every officer ; and we are pleased to bbsefve, 
on this point, the most cordial and liberal ^cknowledginpnt on 
the part of the authors, of their obligation to Captnin Hopner, 
to Mr Hooper, and to the officers in general, for their valuable 
assistance. 

- ■ 

Besides the above communipa^tions tp tb^ Roy9], SQciety,,«e- 
vcral other experiments and observations were made ; viz« as 
the application of Barlow^s correcting plate ; on the refradion 
of the atmosphere ; on Daniel's hygrometers on the. radiadol^ of • 
heat and the velocity of sound, which, will be published, in /(tie 
appendix to the Account of, the Voyage, at present ip. Uie pr^ 
by Captain Pariy. 
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AttT. 'KlLl'.'-^Mefforolqgical'ObservatUms made at Lei^ i By 
Messrs Coldstream and FoGGo. ' " i • 
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JL HE joiuna], from whicb the following monthly results '$te 
extracted, is kept about 20 feet abqve the levql pf the sea^.ai^ 
a few hundred yards distant from it. The Thermometer is re- 
gistered at 9 A. M. and 9 p- m. ; the Barometer at 9 a. m. Noon, 
4 p. M. send 9 P. M. ; the EsinrGaAige, af^ \¥ii>4-Y^p j^^i^oon. 
The Hygrometrical obsfervatioiiB ore* otuide , by meaBa «£iilwx) 
Thermometers, ohe of which has its bulb covetted with'silfc;''fl«fid 
moistened with water ; ttieir indications are registered afiibBiR 

■.■ o .. ..J. »-. ■.fBifj^. 

- DBCBMBER 1825. .- ' . >.. i: - !|(^.,:.,ri' 

Itesultt. ....... ,.ji,; 

1. Temperature. Fahr. -Tbcr. 

Mean of the month, • 39%SO&^'j 

Maximum by Kef^ster Thennomttter, i-. 6h59td . 

Minimum by ditto, .am. » 26.^ = ■- 

Range, « i 2M09 , 

Mean of the extremes, -. 36.750 . 

2. Pressure. Indies. ■ 

Mean of the month, 29.447 

Maximum observed, .......;....... .....'. 29^800 

Minimum observed, ...: ;v......vu... %7C0 r 

Range, 1.106 ' 



: ,: Jtf^ai difiemncb during tbe mpnth between the two Ther- 

, I. mometw, : w ^ 1^37 

, Maximum ditto, 2.30 

'^^'* * ite^uii^iiitfe;!:!.:.:^:.:.:;...:..:;.:-.::..:..; ..;. ».20'»i* 

* 'V'li^:..^A:::::;?i:':::..:.^....::. ;..:.......:.. 2.34 incies in is daysi ^» 

■''''5;='tVifli^/.///::;^^^.'4,'"fe se.5, s. 1. sw.s, wJs,^--'.- 

' 's'*' KVr.2, Vw. 1, days. . -•^' 



Remarks, 



No phenomena of particular interest have occurred during tieceiiSBer. 
tiie pressure has'tiy^ dpon the whole loW ; and, the temiperature, Wifitt[ and 
ittin, have been moderate* > . : ). ': ^i' 

u . At ^ P* M4 <>f the 14th, a thundpr ^storm was-^sipj^e^qe^ in mavj^d^tj^s 




ravages very widely : it Was perhaps mosrt 'severely 
Sft^liaitt^oti, Leicesler, and Doncas^er. Here^ the pvesanre on thart; &iyij»a 
very low. At 9 a. m. the barometrical column stood at 29«^5, when|Ce.it d^ 
scended to 28.75 in the afternoon, and rose again a few tenths in the' eveumg. 
The winds were .variable, but chiefly E. and SW. very strong. Mean tem- 
perature of the day 4l%0; minimum 36%5; maximum 45°,6. 
M Thft last ten. days of the n^onth^we^e very p^ieasant ; preysureinoijer^e. 
Temperature about 33*',5. Wiijds N. and tT. On the 27tb, at np^n, the 
force of solar radiation was 31**, the temperature of the air being 34"; that in- 
j^pte4^ l^ the bla<;k thermomet^ exposed to tl^e sun*s rays 65^ A little'sjidw 
jfeU on the low grounds on tt'e 2!itii ana 3(fe : tne' neighbouring hills' na^g 
^h<^6v'fere?dWkorii4day'^^^reV4btiy.- ^"^ '• '»^ '= "' ' ' ■ 

i^^OQ^ \^^^crirtt iii pi«ieipaMsutt«i«ibrdodi by>ottr jdUtnBlrifer W», fn- 
'Xtflhiiwnnmv^&Taliii ; tbfflmstwte iMtbiWr^jibffik VmvB^f'het.^ropefito ta|rf a 
igflfia^iwjqffijl^,(^^^^ ffie ;|r,ear;,such a survey^or 

ruimingrcommentgiy (if we mav^be allowed the expression), being better cal- 
culated tkan mere numerical detail to inieresi pr^icjllcal men, and txf itt^te 
them to pay that attention to vytedroftogy, which its Importance to the best 
interests of our race seems to claim i^r it, not as a matter of a few mi- 
. BOtes ilotice only, day after day, but as a science, evidently capable of the 
grcaiest*. improvements, from the . lights of modepn philosophy. . It is in- 
de^ gtatifying to observe, i|i9t^< pagetf :o£ ^(^lae^contempor^i^'Journ^^^ 
8tr<iligf<dtridence of a spirit for citeful meteorological .research difiitjring itself 
oyerldkek;ountry, and that those who hav.e. already imbibed this spirit, are^the 
wetf iKien, who, of all others^ are the best . qualifWvdy irom tbeiidvan^ges of si- 
tu^tjiqp^. and occupation, to advance the science ; and undoubtedly they will do 
so, if ^^ pay that attention to it which it requij^s. ^ We allude to the agri- 
cultmistp of Scotland ; and we hope that they will continue to improve their 
meantJlC- research, and not rest satisfied with trusting in the populiur and ier- 
roDiioiis opinions stiljl abroad concerning the phenomena and lawsof atmosphe- 
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ric varUtiona, »nd whlth, except Ihey wTio Imve ty fw the best oppintmiiliM 
tor abserv alion correct tliem, will never he mveati^ted b; philosopher 

During the kst tbree months of the jeai IS34, the weather wafi ptitim- 
Inrly atormj ; a very Urge i^uontitj of rain fell, and the winds were unusuall; 
boisterous; but the connnencement of 1B2S ushered In a new Btat£ of things^ 
the violence of the winila graiiuall; abated ; the pressure, wh<[^h, during the 
preceding months, had been rer^ low, increased rapidly, and rose unpreccileDt' 
«dlj high; and the temperalure was much elevated for the tteasnn : it riutiei 
during January on 1 1 days. February was a very pleasant month, mSd anil 
dry ; pressure rGmarkably steady fur the season, and gradual in its variatiom. 
No storwa of wind occurred. Only 0.8 of an Inch of rain fell ; and the &os(ii| 
even in uplanJ districts, were so slight, as scarcely to prevent the plougli con. 
tiouing its progress, except for a day or two. On tbe 20th, in the south ^ 
Scotland, therewas a slight &lIof9now,ani1 another on the 28th. Marcliiru 
remarkable on account of the long period of dry weather which occunedi 
During the whole month, only 0.3 of an inch of rain fell : the pressure was 
very steady, and high. Temperature about the usual mean. The sun's east 
w^ sometimes very powerful: their maximum effect observed was 68°A 
which is very high foe the season. Mr Daniell, in the course of three yetji' 
obtervotions, never saw the force of solar radiation exceed 49° lu March. AbflU 
the beginning of the month, there was a little snow, which lay for a few daya 
on the bill^ but quickly vanished &om the low grounds. 

Tn April, there were only 6 wet days, and only 0.2 of an inch of f^jn, so 
that the ground got quite dry, the effect of the eicessive rains la 1834 Wni 
completely annihilated. West winds prevailed during the first 20 days, and 
east diu-ing the remainder of the month. '■ Owing to this very fiirounrtik 
weather, there was more than the usual proportion of spring wheat sown. aA 
the grain crops were in the ground before May, and they never got a dim 
bed. A more fiivournble lambing season could not have been wislied ibr."' 

In the beginning of May, regetation was far advanced : in many parts of 
Scotland it was said to be 15 or 20 days earlier than uauaL The distinguiabt 
ing character of the month was the prevalence of easterly winds, these tisviiie 
blown tather strongly for 22 days. A little rain fell during Che first wvek, 
but none again till the 2ath. On the SSth, all the neighbouring hillaweracO' 
vered with snow : about 0.40 of an inch of rain had fallen the day bdbre qq tlia 
low lands. " 

The weather during June was variahlfi : the sky was frequently obscured 
by dense clouds. Temperature and pressure moderate { winds variable. 7ba 
aeasonable intervals of bright sunshine, and the genial moisture, raised a most 
luxuriant growth of every kind of &rm crop, and gave to the horticultuiiid 
the brightest prospects of a well stocked orchanL 

July was particularly characterised by Sie prevalence of unuiually hi^ 
temperatures, and a long continuance of dry weather. On the Ist, 10th and 
ISth, heavy rain fell, but none diuiog the rest of the month. The winds wGif 
variable, both in direction and strength. It was after the 13th that the tein> 
perature b^;im to be oppressive. Here, the thermometer was not observed 
above 81° in the shade ; but In many inbnd situations it was seen above 8£*. 
It is certain, at least, that, throughout the whole of Scotland, the mean tem- 
perature of the atmosphere was for several days above 70*. a (t«^TM of beat 
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iBrely experienced in this country. The force of solar radiation during this 
period WHS aLiu very great. IVe observed it several times to exceed C5° ; and 
on tbe S7th it was 75", tlie covered tliermometer i;flving risen in tlie sun-beams 
to 1GU°. Tbc CDDScquence of tl)i) excessive lieat waa, that the country was 
" burnt up;" and in many dialricts tlie crojis vrere brought to a premature 
Harvest. " Up till the middle of June, the seusan was the finest ever recol- 
lected ; at that period, if there ever wms as great, there certainly never was a 
greatei promise of crop in the country; but tlie want, not only of rain, hut ol- 
ap of dew, since that time, has greatly curtailed our proapecta." The follow* 
teg relates to Perthshire : " At the end of April, the auiL wua, for the moat 
put, tolerably well saturated with moisture. A regular and niodetate supply 
of rain in May, alForded sufficient moisture to the growing crops ; but about 

fc8tb~'Df June, the beat begun to be oppressive, and the raina leas frequent. 
J passed with scarce any tain, while the temperature was unusually high. 
On the 37tb, the thermometer stood at S?" in the shade, an elevation which 
it has not reached in Perthshire for twelVe yeara before ; nor during; the aune. 
period^have the rains been so limited. In the northern parts of the county, 
inde^ thunder showers were frequent, and the aoitwas liherally supplied with 
^Oiature i but in all the aoulhem districts, the drought was most severe. On 
l^nt gravelly soilts, the crop will lie very abort, and the extreme beat, with 
diear sunshine, is bringing on a premature ripeness. In the early diatricEs, 
Ae pastures are completely burnt up." 

The crops derived the greatest advantage from heavy rains wlacTLYeD du- 
ling the first two weeks of August, while the remainder of the month' was as 
^WurtWe to the operations of harveit aa could be wished : the wettthfir *™s 
■teady, no rain fell ; and the radiation from the aun was direct and powerful. 
Tlje mean teniperatureof the month was 6B%2, and more than 2 inches ofrifin 
■Irere measured. The autumnal diseases prevailed towards tlie latter end of 
^e monCb, to a very great extent in many districts; and on the whaU, tli^ 
season may be said lo have been a sickly one. 

September was a pleasant month, and u'as &vourable for the most pf^ to 
field Operations. The pressure was rather low, and the humidity consiilerablei 
^though less rain fell than during the preceding month. 
■ tn October, there was a great prevalenceof strong westerly galea, accompa- 
nied" during the first two weeks hy heavy rdna, and towards the end of the 
£(in1h by frosts. The temperature was above the mean ; the pressure mode- 
jale. Kajn fell on 20 days to the depth of 2.B inches. The han-est was com. 
iietei heautiHilly, and most orcliard fruits were abundant. 

November. — The temperature about the mean; presaurelow; west winds 
ftfevalent. A conadeTahle number of aurone were seen during this month, 
[■ Tttii minimum tempemlure was 25°. The year closed with moderately plea- 
I Mot weather. The winds duriOf; December were variable, but not particu- 
[ triy strong- The humidity was not great ; 2.5 Inches of rain (bU. 
I The 'whole year may be characterized as having been vrarin and dry. The 
I Stmual mean temperature Is not, indeed, much above the average ; but the 
I 'Quantity of rain is particulariy small, being <tnly 17.8 inches. 
" - ■ y 18B6. 
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Art. XXII. — Cekstial Phencymena from April 1. to July 1. 
1826, calculated Jbr the Meridian of Edinburgh^ Mean Time- 
ly Mr George Iknes, Aberdeen. 

The times are inserted according to the Civil reckoning, the day begin- 
ning at midnight ^The Conjunctions of the Moon with the Stars are 

given in Right Anxnaion, 





APRIL. 


D. 

4. 


**• / // 


Q greatest elong. 


7. 


1 8 56 


Km. IL sat. If 


7. 


1 58 3 


£m. I. sat. Tf 


7. 


9 15 46 


^ New Moon. 


a 


57 40 


dD ? 


& 


20 26 38 


Em. I. sat. If 


9. 


1 8 11 


d})9 


10. 


41 49 


c5 D^ If" 


11. 


2 11 


d }) A b 


11. 


11 57 47 


d })2k b 


12. 


5 36 10 


d})'b 


12. 


13 29 51 


6Dh 


12. 


21 37 9 


dDC b 


13. 


21 4 40 


d})»n 


15. 


12 45 18 


5 First Quarter. 


15. 


19 53 46 


Im. IV. sat. If. 


15. 


22 10 44 


Km. III. sat. If 


15. 


22 21 1 


Km. I. sat If 


15. 


23 55 46 


£m. IV. sat If 


16. 


17 10 23 


d}) 1« 2Z5 


16. 


18 20 48 


d J 2« QD 


17. 


3 50 


6^9 


18. 


11 25 25 


dJV 


2(k 


15 29 34 


QmtK» b 


21. 


16 39 48 


6T>^m 


22. 


7 12 11 


O Fun Moon. 


22. 


22.53 


Im. III. sat If 


23. 


15 28 


Km. L sat. If 


SSL 


2 848 


£m. III. sat. If 


23. 


9 9 40 


61>6 


S3. 


10 57 10 


6}*^ 


24. 


1 23 20 


dDx:^ 


24. 


5 45 40 


dM^^ 


24; 


6 47 


d 5 2^/rnl 


24. 


14 


In£6Gtft 


S& 


W 15 42 


6l)pOfb.. 


9Bt 


6 46 34 


(?>i/^ t 


2& 


7 21 49 


d})2/t t 


26. 


11 ^ 22 


d.])¥ 


27. 


8 »4 40 


dJd t 


28. 


12 58 21 


d])^n 


29. 


• 47 53 


( Last Quarter. 



MAY. 



D. 


**• / // 


1. 


20 38 37 


1. 


22 18 41 


4. 


18 43 16 


6. 


1 59 25 


7. 


2 3 19 


7. 


23 22 15 


8. 


8 7 6 


& 


10 33 12 


8. 


17 52 44 


9. 


56 1 


9. 


11 29 


9. 


12 5 6 


10. 


3 29 16 


11. 


3 11 47 


14. 


9 26 


14. 


1 21 37 


14. 


23 55 29 


15. 


7 42 40 


16. 


27 48 


19. 


3 14 2 


19. 


17 47 43 


21. 


7 54 50 


21. 


12 9 26 


21. 


14 59 55 


21. 


15 51 2 


21. 


16* 38^ 29 


21. 


16 40 47 


22. 




22. 


20 43 31 


28. 


16 45 4 


23. 


17 19 20 


24. 


18 8 6 


24. 


19 42 


24. 


20 51 7 


24. 


21 21 38 


25. 


21 10 47 


28. 


13 30 23 


28. 


22 2 8 


31. 


22 45 47 



Em. I. sat. V 
Em. II. sat. y. 

d J? 

New Moon. 

6 J? 
d DA b 

£m. I. sat If 

d I)2it b 
£m. II. sat Tf 

rf J' b 

dDh 

dH « 
dD»n 

d D 2 a OD . 
}) First Qunrter. 

£m.L8Bt Tf. 

dI)<T>K 

dJ)(? 

dl)K=^ 

dD^=^ 

O Full Moon. 
© enters n 

<5>,MHt 
6 ja^lTt 

$ greatest elong. 
(J p f Oph. 

6 )1- t 
dl>2f t 

£in.^I»8at If 

( Iiast Quarteri; 
Em. III. sab. V 
Eva, I. sat. 7f 
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front April \. to July 1, 1826. 









I 66 «0 

I n 37 

' 0,41 
' 39 W 
I 21 40 
I 60 67 
1 ft? 90 
24 90 
44 40 

57 le 

< 47 

41 16 
43. 1* 
64 48 
49 



<i I ' T ■ 

d ■)) A B ' ■ ' 

6 E2. (J 

New Moot). 

dSftt „■ ■■,■ 

(iUb ■ . ■ 
d I» ' n -, 

d 1)?, 
d E 1 "fie- 
ri J) a a'-OB 

dSV 

]) First Quarter. 

6 oh :. 



■■■?7W'-#-M^, 



93 M a* 

.,.fl so i4B 

2 52 
7 13 4B 

22 41 S(I 

3 Ifr 
a 40 ft 

4 33 
16 
16 IS 8 



r!)> 



' d »'i P K 

16 30 O S|]|m£i®i9iJ 
18 49 U dj' T ,, a 



■';> 


Times of the 


Planets pasting the Mfridtan. 








Apri 


- 






e 

16 


Mercury. 


Venua. 


M.rs. 


Jupicer. 


Sstura. 


Geoi^an. 


13 11 
13 3 
12 44 


12 26 
12 2i) 
12 32 
12 36 
12 40 


2 43 
2 27 
2 4 
1 41 

1 17 


ai 64' 
ai 37 
21 i« 

30 65 

ao 34 

20 14 


itt es' 

16 tl 
18 K3 
16 34 
13 1» 
15 ) 


"7 7 

5 it 

6 SO 

e 11 

B S2 


SS 


11 S3 






,,„. 1 




Mercury. 


Venus. 


Miirs. 


Jupiter. 


Saturn. 


Geocgipn. 


n. 


U 18 

10 57 


12 so' 
IS 6S 
1.1 1 

13 7 
13 13 
13 21 


lo' 

83 54 
S3 26 

22 59 

as S3 

23 11 


19 6I' 
10 36 
19 16 
18 66 
18 39 
18 20 


14 40' 

u 27 

14 8 
13 61 
13 34 
13 IS 


a, I 


16 
W 


10 ST 
10 31 
10 20 






JUN 


E. 








Mercury. 


Venus. 


Mars. 


Jupiter. 


Saturn. 


GeaisUn. 


9. 

I 
A 
10 
IS 
20 

as 


10 27 
10 39 

10 64 

11 13 

11 38 

12 G 


13 3u' 
13 30 
13 41 

13 49 

13 et; 

14 a 


21 34' 
21 16 
20 55 
20 35 
20 16 
18 59 


17 63 
17 *J 
17 22 
17 6 
10 47 
16 30 


a. , 
It 54 
12 40 
12 23 
12 8 
11 50 
11 94 


!■«■ 

t bo 
a MF 

8 9 

1 49 
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Aax. XXII. — Listqf'Rare Plants vihkh /itwc Flomered in tlie 

Royal Botaim; Garden, Edmburgh, during the last three 

months. Conunimicated by Prof. Gkaiium. — Mar. 9. 1826. 

Amarjllis psittacina. 



Antennaria tripUDen'i& 
AstrapBfa Wallichii. 
Atragene capeosis. 
Epidendnim elongatum. 
Euonymus japonicus. 
Goodia pubescens. 
Jasminum liirsutuiu. 
Limonia tnfoliata. 
Orontium aqiiaticum. 
Pothos coriacea. 



Pothos Harrisii. 

Caulescent. HooU creeping and, 
ns the; dCBdead pexpeadkiilai^ 
from many parts of the stein, 
cylindricBl, fleshr, red, Jij^litly 
tcarred. SUmi fimioK, joint* 
cil, green. 

I^i/pes petiolcH, scattcrail, about 
1 8 iQi^heg louK, cordato-lsitceo- 
■Irte^ acute, bright green, shin- 
ing, ve!n«il, wMas'ii'bnt folded in 
the midille, flat vben b^noiitji 
to deca^ j middle rib very strong, 
jirojucting both behind and be< 
fore, in its upper balf aborp be- 
fore, round in its whole length 
beliind; veins united at their 



of the leaf by a waved r 
scarcely stronger than ih^ veins. 
Pcflofe about 3 inehes long, some- 
times much longer, sivoUen at 



petioled, binceolate, undul«te, 

coriaceous, duU green, atiuut 2^ 

feet long, xuberect, set obliquely 
, «iBth«.petiiiletreinetI,havingBD 
_ vtscuxe Uteral lib near the edge 

of the leaf; middle rib very 

•trc^, prominent, and roUn'd 

bptb behind and before.. Pe- 

(Wa rinng ftom the ccsDtre of 

^e:jCrown of the root,, where 

very turcldt 6-8 incbaB long, 

Wliiii J liliiliUiil. iibiiiit OS thick OS 
-the fore-fingef, with a thicfcen- 

ed joint at the l>ase of the leaf, 
■ ■ nJ -hcre the cuHde genefuUy 
'''MJibmeH wrinkled transvcnely, 
— t ra cked, and brown. SlipuUa 

broad-attbe base, clasping the 

I^aA of several petioles, puui ted, 

^fe«i, persistent, and bei-bmlng 

torn, withered, vhite. Pc4utt- 

M$ erect. SpatAa subei'^ct, ova- 

to^lfiiceillate, acuminate, pole 

gfcen, rttber shorter than the 

Sidix. Spadit round, tapering, 
out 5 inches long, with the 
j.p^uncle about balTtha length 
' of the leaves and petiole) green- 
ish-^te, ihortljr after its eyo. 
l^tiab covered with globulesi of 
a transparent, colourless fluid, 
nving It in most li^ta a yery 
beautiful silvery appearance. 
I jtalheri yeliov ifilameiilt Kbile. 
I i^i»(^i while, spotted wlli Te»e- 
L colbur. 

Tins species I have seen at Kew ; 
but J am not aware (hat it has 
any ^'ben been described. The Xyio^ia muntaVa. 



jointed dOsc to tlie leaf, green, 
fumwed above, slightly wing- 
ed, ^ring waved ; slipulei lonji, 
pointed, redSsli .yellow, pera^rt-' 
uig.and with their remaJtisfoim-[ 
ing a brown ragged sbeath tb^ 
the upper port oTthe stem. ■ 
PeduntU axillary, equal in length 
"K the leaf imd petdol, aleudiir, 
erect. Spadix alightly tapo'ed, 
about 6 inches long, greenish- 
brown. Spaiha nearly as long 
M the spadix, narrow, pointed, 
reflectecl, pale green, reddish at 
(he tip; antherl yellow: JUa- 
nanf white; puM' pale greeny 
spotted with led. 
Brought will* tlie P, eeriopea by 
Captain Graham of H. M. Pac- 
ket Service trom Rio Janeiro, 
along with several other new 
and rare plants, in 1824. They 
were pven to him by M. Joa- 
quim Harris of Eio^ in testi- 
mony of whose eJertrons in be- 
half of pnctlcal botany t have 
named IhdpreflentBperies. Both 
are kapt in the stove, and grow 
fteely. Eicelknt figures by Dr 
Grevilte will soon be glv 
Hooker's Es-oVic YXsyta.. 
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Abt. XXIV. — Proceedings oflitt Wemcrimi Natural History 
Society. Continued from p. 165. 

Vith Dec. 1825. — J. HE Secretary read, 1. A paper by Mr 
John Murray, Lecturer on Chemistry, detniling some onrious 
expcrimeDts and observations made by him on the varying tem- 
perature of the Chameleon, as connected with the changes of 
colour exhibited by the animal ; — 2. A notice by P. J. Selby, 
Esq. of Twizell House, regarding a specimen of the rare La- 
rus minvtus shot in Galloway ; and, 3. A communication frwn 
Dr T. S, Traill of Liverpool, regarding the use of oil of tur- 
pentine for preserving zoological specimens in cabinets. (See 
p. 135. of tliis volume.) 

At the same meeting, Professor Jameson read, 1. A notice 
of Zircon having been in primitive rocks in the island of Seal- 
pay, by Mr William Nicol, Lecturer on Natural Phflosophy ; 
{printed in this volume, p. 138. et seq.) ; 2. Mr William Mac- 
gillivray'a account of the animals of the clas!»s Cirripeda, C<m- 
chifira, and MoUuscaf observed in the Island of Harris ; and, , 
3. A letter from Mr Meynell of Yarm, Yorkshire, on chang- J 
ing the habits of Fishes, and mentioning that he had, for four ( 
years past, kept the smelt or spirling [Salmo Epcrlanns, Lin.) 
in a fresh-water pond, having no communication with the sea, 
by means of the Tees or otherwise, and that the smelts had 
continued to tlirive and breed as freely as when they enjoy in- 
tercourse with the sea. 

14th Jan. 1826.. — Professor Jameson read Mr Cormack's 
History of the Geographical Distribution and economical uses 
of some Fishes on the Banks of Newfoundland, witli an ac- 
count of the Great Seal Fishery of that station. Part of Mr 
Thomas Buchanan's essay on the Comparative Anatomy of tlie 
Organ of Hearing, was then read. (See p. 71. of this volume) 

Dr Knox, Lecturer on Anatomy, then read his account of 
the anatomy of the Wombat of Flinders. 

At the same meeting, specimens of the Japan Peacock and 
Peahen, and of the galeated and undulated HorabiUs, were 
exhibited and described by Professor Jameson ; and Dr He. 





Proceedhigs of the fVemerian Sodety. 
ning of Plisk, exhibited a specimen of tlie Migrntory Pigeon 
oS North America, shot in Fife on 31st December last; and 
shewed, from the perfect state of the pliunage, that the ani- 
mal had not lieen in a ^tate of confinement, but had probably 
been wafted across the Atlantic by strong and continued weet- 
erly gales. 

28/A Jan. — At this meeting, there was read an account of 
Highland Alluvium, being the concluding part of an essay on 
fiandfidda, in which the author extended his observations to the 
auuiuiits of primitive mountains. 

. Prtrfessor Jaincison then read a communication, received 
^rom a foreign correspondent, on the probalahty that meteoric 
Stones are formed in tlie atmosphere, and not derived frmn the 
moon, or any other extra-mundane source. — The Professor al- 
so shewed to the meeting several large specimens of Beryl from 
the Mountains of Mome in Iceland, and mentioned that they 
()ccur along with rock-crystal, in drusy cavities, in the granite 
composing these mountains. 



Art. XXV.— scientific INTELLIGENCE. 

ASTEONOMY- 

1. The Double Star, 61 Cygni. — It appears by the proceed- 
ings of the Huyal Instituleof France, that M.Arago lately made a 
report of his observations for investigating whether this remark- 
able double star had a visible parallax. He failed in discovering 
a sensible parallax. Dr Brinkley long observed this star for the 
same purpuae, and found no parallax in declination; and Mr 
Bessell also compared it with the neighbouring stars in right 
ascension, and his result was, that its parallax appeared even ne- 
gative, seeming to shew that it was more distant than those 
stars. Dr Brinkley states, in his Elementary Treatise of As- 
^nomy, " I have made observations of the zenith distances, at 
the opposite seasons, to endeavour to discover any sensible pa- 
rallax in these stars, but there appears to be no sensible paral- 
lax." The rapid motion of this pair of stais certainly would 
induce us to believe them nearer than other stars, but this 
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notion, when examined, appears lo be no better supported dian 
the commonly received one, that the brightest stars are nearest 
to \is.~~ Dublin Philosc^hkalJourfial. . . . .,:^ 

2. Opponle Effects of a CJtonge of Deitai^.^lhey^ir^^ 
t^ietiiiff tU gmng of a Clock.— I}a.\\e% Gilbert, £sq.'M.P..a 
short time ago publi^ied some iDgenious in^eetigalionaioailhe 
vibration of pendulums, and ^heivcd, that on a chau^ of ga 
inch ID tlic height of ihc barometer, an astronomic^d clock ought 
lOichange its rate, in tousc-quence of the alteration in the buqyatik 
cy of the air, by two-tenths of a second a-day. Having applied 
to Mr I'ond and Dr Drinkley to examine this point, he w^ 
suiprised to find titat they hod discovered no sudi chaug^. On 
recoDudering tlie subject, he finds a cause whieb before lie bfld 
supposed too small to have any etfect, almost exactly counter^ 
acting the effect of the change of buoyancy. This cause is ibg 
idteration of the arc by the altered resistance c^ the air. ,He 
remarks ; " It is an extremely cuHous ciicu instance, that, with- 
out any reference to the attaianient of litis balance between c^ 
posits disturbing causes, our best clocks should liave been for- 
tuitously made to vibrate v^ry nearly ia .^be arc which reduces 
them to equality." For the mathemtitical investigarions and 
tables illustrative of this lingular coincidence, we must refer to 
the Quarterly Journal of Science for October.— -/>w6/in jPhUpso- 

phical Journal. 

3. Local Attractions. — The Connaissatice dea Tenipa 18^i 
contains an account of geodetical o)>eratioas io Italy by thf: 
French geographical engineers, remarkable for the discfWfince 
it exhibits between results deduced from these operations, wA 
from astronomical observations. Of the exactness' of thosurvCw 
no doubt can be entertained from the recital given, and the as- 
tronomical results are founded on the observations of several 
most able astronomers. The discordances, which in one caac 
amount to nearly 27", and in another to 17", are attributed to 
local deviations of the plumb-line, caused by irregular attrac- 
tion. The matter near the surface at Milan appeals to attract 
the plumb-line considerably to the north of the vertical, and 
that near Remini connder^^ to the eout^iuT^Pftf^ ^Mf^ifi^^ 




OBdl bjJli'i|'ji'<^ 1.'' 

,„^J,..,. -,., ,, JJAIUBAL I'HILOSOI'UY. 

i. Experiments on the Compresawn nf Air and of Gasct^— 
These esperitoeiits were made by M. Oersted, with the assisU 
ftnce oF M. SuensoO. The most powerful compressions were 
fiisde in the breech of an air-gun, in which they succeeded in 
oomprcssring air to the llOth part of its original volume. It was 
found that Mariotte's law was preserved in the§e high pressures. 
Ri their next esperimenis, which were made on gases, they euci 
teeded in establishing the existence of the same law, even tttien 
Cbese gases were about to be converted into hquids. M. Oer-i 
Meti remarks, tliat, in liquids, the compressions e<;iualty fc^bw 
ihe proportion of the compressing force, and that it is extreme^ 
ly jjrobabte that solids are subject to the same law. He thete- 
fi»e concludes, that this simple law, That the diminulion of vo- 
lume is propoilional to the compressing force, holds in each of 
the three classes of bodies. He adds, that this law can only be 
admitted on the supposition that the caloric developed by com- 
|>ression lias been permitted to escape before the measurement 
is made.-~Dublin PhUoaophkal Journal. 



METEOnOLOdY. 

I 6. Magnetising Pouer of Light. — Mrs Mary SomervilJ^' 
L one of the most highly gified and accomplished females of ontf 
tiiii&i'haa lately communicated to the Royal Society of London 
a memoir on the magnetizing power of the more refrangible rays 
ef light. From the beautiful experiments detailed in the com- 
^mnication, Mrs Somerville infers, that the more refrangible rays 
i t^ light have the proper h/ of imparting magnetism. 

6. Daniel on the Barometer. — From a memoir of this distio- 
guished observer, lately read before the Royal Socicly of Lon- 
don, it appears that he has established the following facts : 1. 
That air gradually insinuates itself into the best made barome- 
ters of the common construction. 3. That this does not take 
place from any solution of the air by mercury. 3. That the 
passage of the air is between the mercury and the glass. 4, That 
Ae gradual deterioration of barometers may be prevented by a 
ring of platinum cemented to the open end of the tube. 



i 
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7. Meteorological Table, extracted from the Register Jtepl at 
Kinfauns Castle, North Britain. Lat. SG" gS' tJO". Above the 
Level of the Sea 140 Feet. 



1B21. 


Mom. Iiii^tiwli. 


Ev™. 1.1 o'clock. 


s 


nS^ta 


No.ofIta^ 1 




M™ntf«ffft.^f 










ThOTd. 


Baram. 


ThHrn. 


IndiHi. 






January, 


2a.3ei 


39.387 


29.930 


39.93.1 


4U.3.'i6 


1.45 


9 


23 




29.918 


39.92f 


Z9.89i 


39.361 


40.071 


0.95 


9 






29.992 


41.742 


29.971 


4".lfil 


41.709 


1.20 


10 


31 


K 


29.80J 


47.30( 


29.035 


43.flm 


46.700 


2.40 






ll».»7! 


6I.S3i 


29.897 


47.09T 


60.09G 


3.60 


13 




June, 


29.785 


57.686 


29.704 


aaoo( 


68.500 


2.60 


!• 




July, 


30.010 


03.09^ 


30.02(1 


6B.1S1 


02.032 


0.30 








39.733 


ci.sai 


38.725 


67.406 


00.838 


2.00 





33 


September, 


29.715 


56.6IK 


29.701 


54.Hfl( 


57.CO0 


3.35 






Oclober, 


29.076 


61.322 


29.671 


48.90^ 


55.101 


2.15 


14 






29.451 


41.4O0 


29.417 


39.83; 


41.006 




9 


21 


December, 
Average, 


29.J12 


4ii,«77 


29.437 


40.484 


40.451 


3.20 


17 


14 


39.781 


49.742 


39.773 


46,895 


49.048 


23.90 


129 1 236 1 



ANNUAL EESDLTS. 



Lowest, Stfa MoY. 36.04 



Wtatfier. 
Fair, 
Bain or Snov 




Daff>. 


Wind. 


236 


N. & NE. 


129 


E. Ic SK. 




8. & S\V. 


365 


W. & NW. 



ErhVTne Cold and Heal bp Siix's Tliemiametcr. 
CoUeat, 3l3t December, Wind W. 81' 

Hiittest, 18lb July, W. 80" 

Mean Temperature foe 1825, , 49° n 



Reivlt of Tao Rain Gauget. 
Garden, about 30 feet above the level of the 



1. Centre nfKinfa 

Sea, 
a. Square Towei-, Ein&uns Castle, about 140 faet, 
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8. Linmnous Meteor. — On the 2d of January 1838, about 
i A. M., M. Antonio Bnicalassi, on his return to Arezzo, ob- 
served, between S. Giovanni and Montevarchi, a angular elec- 
tric pbenomenon. About a hundred paces off, and at the height 
of ten fathoms, or less, from the ground, appeared, on a sudden, 
a luminous meteor, of the form of a truncated cone. This 
meteor appeared to he formed by a globe of fire situated in its 
fore part, which was the narrower, and which, by its rapid mo- 
tion, left behind a track of Hght, which gave it the appearance 
oi a cone. This hght became gradually less intense toward) 
tJie base, and seemed to be split into rays issuing from the oppo> 
site extremity. The whole surface of the cone was illuminated^ 
and cast out sparks of the greatest brilliancy, in briglituees like 
the electric sparks, but in the effect resembling those exhibited 
by filings of iron, when thrown upon the £ame of a candle. 
The whole length of the meteor appeared to be about two it* 
tboms, and the diameter of the base half a fathom. At the 
centre of this base, there was a total absence of light, which 
formed in that part a dark spot. The direction of its motion 
was from west to east, and nearly horizontal, inclining, however, 
a little towards the earth. Its motion was very rapid ; for in 
less than five seconds it traversed a space of about S50 paceg, 
" During this passage it shed a most brilliant light, so that a cer- 
tain extent of land was iUuminated, as in full day-light. The 
emanations of this luminous body were lost in the air, instead of 
being extinguished in the ground ; it left behind no smell ; pro- 
duced no explosion or noise of any kind, not even that hissing 
made by artificial fire-works. The night in which this pheno- 
menon occurred was calm, but very cold, and the sky clear, A 
great number of shooting stars were seen before and after the 
appearance of the meteor. — Antdog'ia, Feb. 1825. 

GEOCaAPHY. 

9. Edinburgh Geographical and Historical Atlas. — In our 
notice of this work in a former Number, we stated, incorrectly, 
that the letter-press was in octavo, whereas it is in folio. Two 
numbers have appeared, in which the learning and good sense 
displayed by the author in his history of Geography, augur 
well for the success of the work. We hope the author -w^ 
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in future maps, ^ve reiorn detiuled representations of the 
discoveries of Franklin and Richardson, Parry and Scoresby, 
than thoae in the map in the second number. The important adfJi- 
tions made to our knowledge of the antarctic lands, by a very In- 
telligent and meritorious officer, Captiun ^Vcddel, ought aU6 lo 
be fully and carefully recorded. ' '' 

\0. Diatrihution of Land and Water. — From the uneijual dis- 
tribution of the continents and seas, the southern hemisphere 
has long been represented as eminently aquatic ; but the saipe 
inequahty malces its appearance, when we consider the globe di- 
vided, not in the direction of the Equator, but in that of the 
Meridians. T^fe great masses of land are collected between tlj^ 
meridians of 10° to the west, and 150° to the east of Pjuis; 
while the peculiarly aquatic hemisphere commences tp the vest- 
ward, with the niendian of the coasts of Greenland, and termi. 
nates to the east with the meridian of the eastern shores of New 
Holland, and the Kurile Isles. This unequal distribution of th^ 
land and water, exercises the greatest influence upon the distri- 
bution of heat at the surface of the globe, upon the inflesiong trf 
the isothermal lines, and upon the phenomena of climate iq g^, ; 
neral. With reference to the inhabitants of the centre of Europe, 
the aquatic hemisphere may be called western, and the terr^trial , 
hemisphere eastern, because in proceeding westward, wertome 
sooner to the former than to the latter. Until the end rf the 
ISth century, the western hemisphere was as Ktlle known ■fd the 
inhabitants of the eastern hemisphere, as a half of the lunar 
globe is at present, and probably will always remain to us.— 
Humboldt. ,. ly 

11. /cf/and.^According to the map in Gieman's description 
of Iceland, this island lies between 63° 23', and 66" 33* N^'Laf/^ 
The surface of the country otoupiw 1:800 square mlTes.- ■'ft! 
1824, the popuLition was 50,092 souls. The whole of (bis p»i' 
pulation, extended over a considerable space, has but one ^hy- 
^ian and foutMwgetflWt'bnt l«*'i*MBtikhpiiSrt6fii'"" '"^' '^^_ 

IS. VentvianfldocrwuJofEgffnearChrisHaiVMrd'M' 
cry«tals of Vesuvian which are fbimd at Egg, iicar ChristiairtiantI' 
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in Norway, are dislingnuhed from the crystals of the same spe- 
cies hitherto known, by thtar great size, beiog several inches in 
thUkncse, and half a foot, or periiaps more, in length. The 
terminal faces of moderate extent are so perfect thai they leave 
nothing lo W dcsii'cd in thJii respect. But the most rcmarktibte 
circumstance relating, to these crystals, is their having a very 
distiuct appearance of growth in their structure, the whole maaft 
being divided into a j^iiccessioii of scales or envelopes covering 
one .another. M. Weiss gives some illustrations regarding this 
structure, and then passes., to the description of the new forn* 
wHicli he has observed ; it is derived from the fundamental prism 
bv modifications on the longitudinal edges, on the edges aiui 
angles of the base, and appears to approach closely to that whic)| 
Haiij'lias represented, by fig. 71. of his Treatise. |., 

'l3. New Analysis of the Steinheilitc or Diehrmte qfOrym;if^ 
by P. A. Bansdin^. — The analysis of tliis subslanco has already/ 
beeii piade by Professor Gadolin, whose investigation of it apti 
pi^ed in the Memoirs of the Imperial Academy of Sciences ©f 
Petersburg, accompanied by a very accurate description oftlia 
mineral by Count Steinheil. At the request of the sapip^ sj^ft- 
nflbt, M. Bonsdorff has repeated the analysis, andj ])f^ ^<iji^|ii^ 
th^ following result : , . , .. // \n-.^a 

1 16.35 . [ 

■li' 1.63 •■ 



' Silica, 
' ■ 'Alumina, 
■ . Magn^ ■ ■■ A 
.. Ooiaepflron, . T 


49,86 
"33,88 




1.6A 



Thlacompositionisrepresented by theformulaMS*+4] „ [■ S, 

according to which the foUuwing proportions have been calcu- 
lated ; s'dica, 49.9S ; alumina, '62,60 ; magnesia, 10.32 ; ostde of 
iron, S.OO. 

14. Pkillijjsite.- — It appears, {roea a late analysi* of Gmeiin, 
that the Harmotome of M rrbourg ojnt^ns potash in place of 
barytes, and therefore belongs to the species Phillipsite, describ- 
ed by Mr Levy. It is named by some German mineralogists 
Kali-harmotome. — Bucklandit^. This mineral, so nearly allied to 
pstacite, has been met with in the rocks of the Lake of Laach. 

15. Tabular Spar of Pargaa.— Among the numerous and 
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remarkable minerals which are found-in the limestuiie raouo- 
tains of the parish of f argos, in the neighbourhood of Abo, 
there is oue of a radiated sirutture and whiii; colour, which bu 
been taken for a tremolite, but which should be referred to ihe 
Tafelspath of the Uermaus. According to the examination which 
M. Bonsdorfl' has made of it, in 100 parts it c-ontaias, 

SiUea, S<.58 

Lime, U.45 

MagneEU, 0.69 

Oxide of Iron, 1.13 

TolalQe parW, 0.99 



This mineral is therefore a bisilicatc of huie, and has for iis 
representative formula CS*. — lionsdorff, Mem. Acad. Peterih. 
1835. 

16. Notice regarding Steatite or Soap-Stone, and its prmA- 
pal use.i. — Steatite is, as is well known, a variety^ of the talc 
genus. Its colour is white, green, or grey ; it is also Eomebmesi 
though rarely, red and yellow. Its speciiic gravity varies from 
S,60 to 2.66. It is a cwiipound oS silica, alumina, magnesia, 
oxide of iron and water, which vary according to the locality. 
It is very conniion in Cornwall and Germany. As it is fu^hle 
only at an ext-eedingly high temperature, and is ea^ly wraught, 
excellent crucibles may be made of it, which are further harden- 
ed by fire, and which arc only with great difficulty penetrated 
by litharge. It is also employed in making moulds for nwltiDg 
metals. In England it is used in the manufacture of pwceloin. 
M. Vilcot, an artist of Liege, made several trials of it with iJie 
view of finding out whether it might not be susceptible of bang 
employed by the lapidaries. He prepared cameos of this sub- 
Stance, the colour of which he brightened in the lire, and which 
he rendered so hard by the elevation of the temperature, as to 
give sparks with steel. They were then coloured, yelloT, gjrey, 
or urilk-wliite, by different solutions. He polished them upon 
the stone, and ended with making them assume all the luatre of 
agate. Some pieces even resembled onyx in colour ; but a se- 
rious inconvenience was, that the markings were easily altei^d 
by the fire, and could no longer be restored. Steatite has a grest 
affinity for glass ; it is also employed, in the manner of paste, re- 
duced to a _£ne powder, and mixed with colouring maters, 
for painting upon lh\s swWswe. It also scnes as a .sympathelic 



Scientific Itttelligence. — Minei-dhgy. S6S 

crayon for writing upon glass ; the traces seem effaced, i?h«i a 
piece of woollen cloth is passed over them, but they re-appear imH 
mediately when moistened by the breath, and agolu disappear 
when the glass becomes dry. Sleatite is not so easUy effaced as 
chalk, and does not, like tiiat substance, change its colours. Tai- 
lors and embroiderers nJso prefer il to chalk, for marking ailk. 
It possesses the propaty of uniting with oils and fat bodies, and 
enters into the composition of the greater number of the balls 
which are employed for cleaning silks and woollen cloths ; it also 
forms the hasis of some preparations of paint. Il is employed 
also for giving lustre to marble, serpentine and gj-pseous stones. 
Mixed with oil, it is used to polish mirrors of metal and crystal. 
When leather, recently prepared, is sprinkled with steatite, to 
give it colour, and afterwards, when the whole is dry, it is rub- 
bed several times with a piece of horn, the leather assumes a 
rery beautiful polish. Steatite is also used in the preparation 
of glazed paper ; it is reduced to very fine powder, and spread 
out upon the pajier ; or it is better to mix it previously with the 
colouring matter. The glaze is then given to the paper with a 
hard brush. It facilitates the action of screws, and from its 
Hnctuo^ty, may be employed with much advantage, for dum- 

' 'joshing the friction of tlie parts of machines which are made of 

I* '*etd. 



17. Professtir Buckland's Notice of the Hycenas' Den near 
ToryKiw/.^Professor Buckland has lately sent to Professor Ja- 
meson, for the College Museum, several specimens of bgne 
from the hyenas' den at Kent's Hole, near Torquay, all of 
which he considers as bearing most decided marks of teeth ant^ I 
gwwing upon them. Three of these btmes (Nos. 4, 5, 6.) are. J 
splinters, which appear to have been gnawed and nibbled over 
and over again, after they were split off from the cylindrical 
Ixwes, of which tliey formed a part. Other splinters have not 
been gnawed after such fracture ; but of these none have beep^ 
sent at pre^nt, — Professor Buckland's sole object being to pro._ ' 
duce Qonviction in those who deny the fact of the marks of teeU> J 
md gnawing being visible on the bones found in our EngUs)^ I 
hyenas' dens. Numbers 1, S, 3, are portions of cylindricak I 
bones, from which both extremities or cimdyies have been gnaw- 
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ed ofTat a period antecedent to that when tliey, as well as the 
splinters and teeth that accompany them, were imbedded in thi 
mud and gravel that now surround them. Of more than u 
thousand bones, or rather fragments of bones, ihaC hara been 
collected recently in Kent's Hole, not 6fly have been found en- 
tire. The condyles, and softer portions, are almost unifet*iy 
removed, and marks of gnawing and fracture, such as appfrar ia 
Nos. 1, 2, and A, are generally visible at the estremlties of the 
remaining central and harder portions. The condition of the 
leelh, — the number and variety of animals, — and the cirtnioi- 
stances that accompany their mangled remains, are precisely the 
same as at Kirkdale ; the only difference is, that at Torquay, 
the cave is more than twenty times as extensve as that in York- 
shire ; and the remans of all kinds, nearly in the same propor- 
tion more numerous. The superficial crust of stalagmite, and 
the bed of mud which forms the matrix of the broken bones 
and teeth beneath it, are also in the same proportion thicker. 
There are also a?6uwi grtECum, as at Kirkdale, and stumpb of 
gnawed horns of deer ; and the bony bases of horns of rhinoce- 
roses, but no horm of this animal, although more than a haiidred 
of its teeth have been already found ; also the teeth of many in- 
fant elephants, — numberless bones of horses, elks, deer, and oxen, 
— and gnawed bones and jaws of hyenas, with their single teeth 
and tusks ; also the teeth and tusks of bears, tigers, wolves and 
foxes,— and of an unknown carnivorous animal, at least as urge 
as a tiger; the genus of which has not yet been determined. 'All 
these will be described in Professor BuckJand's second volume 
of Reliquiie Diluvianee. The history of the Torquay cave be- 
ing, according to Professor Buckland, identical with that o^ 
Kirkdale, is totally different from that of the cavernous Gsstares 
at Plymouth and BmwcII; both the latter containing bones tiiat 
are usually entire, and never gnawed ; and which appetfr to 
have been supplied by animals that fell into the open fissnres, 
before they were filled with the mud and gravel that now en- 
velope their bones ", 



* These bones were exhibited tX • late meeting of (be Wernerian SociMf , when ' 
sevenl of the memDers sgteed In coasidering the fumwB on the bones, u very im> 
babljr produced by the teetb of acme quadruped. Edit. 
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IS, On the ScfjKnta of Southern Africa. — " I have made a 
great many exjx'riinentB upoa such serpeots as I have beep able 
to procure alive, and have thereby ascertMued which of them 
are, or are uot, poisouous. I always feel a great degree of sur- 
prise, wheu I consider liow little tliis branch of Natural History 
has been attendecLto ; and how very vague and unsatisfactory 
our kuowledge is, relative to the whole Liiineean class Amphi- 
bia. One would almost fancy, that next to the animals particu- 
larly useful to man, they would have been studied, in considera- 
tion of the consequence attached to them, from tJie peculiar 
powers which some of them possess. TJiat, however, is far from 
bang the case ; and the neglect with which these animals have 
been treated, is probably to be attributed to the dread and dis- 
gust with which the whole tribe are viewed ; feelings, however, 
which are both increased and diminished by experiments, inas- 
much as by them we discover beyond doubt tlie tnorliferous 
power of some, and to an equal certmnty the innocence of- the 
majority. So little is yet known of the snakes of this colony, 
Uiat, at the present moment, nearly all are considered as poison- 
€)ua; while, by actual experiments, I have fijund, that uot a 
r proportion than one to six of the species found here arc 
We ha^c tliree species of the viper, the bites of all of 
which are had, though not invariably fatal ; also three species of 
N^, the hitea of all of which produce almost certain death ; 

1^ and two species of £laps, which, from my observations, are also 

p very dangerous." — Letter to Professor Jameson from Mr TTio- 

^ "nuu Smith, Museum, Cape-Town. 

19. Mode JidloiL'ed fy the Serpent-ealer (Faico Serpentarius) 

Jbr destroying Serjieitls.~~Be[oie concluding (Mr Smith re- 
marks),! may mention a curious circumstance, of which I was in- 
formed afewdaysagOjbyagentleman, upon whose veracity I can 
place the utmost dependence, and which is a fact, in as far as I 

, know, not generally known. It relates to the mode which the Fai- 
co Serpentarius of Linnieus follows in destroying snakes. Some 
lime ago, when the said gentleman was out riding, heobserveda 
bird of the above mentioned species, while on the wing, make two 
QT three circles, at a little distance from the spot on which he ihen 
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was, add after that suddenly deacendto the ground. 'Oti observ- 
ing the bii-d, he found it engaged in examining and watching some 
object near the spot where it stood, whidi it continued Ki do'for 
aonte minutes. After that, it moved with connderableoppareiA 
caution, to a little distance from the spot where it iia<l alighted, 
and then extended one of its wings, which it kept in continuBl 
motion. Soon after ibis artifice, the genilemati remarked a large 
anake raise its liead (o a considerable distance from the ground, 
which seemed to be what the bird was longing for, as the mo- 
ment . that took place, he instantly struck a blow with the ex- 
tremity of tlie wing, by which he laid his prey flat on the 
ground. Tlte bird, however, did not yet appear confident of 
victory, but kept eyeing his enemy for a few seconds, when be 
found him again in action, a circumstance that led exactly to a 
repetition of the means already detailed. The result of the se- 
cond blow appeared, however, to inspire more confidence ; for 
almost the moment it was inflicted, the bird marched up to the 
snake, and commenced kicking it with his feet ; after which, he 
seized it with his bill, and rose almost perpendicularly to a VCi^ '^ 
con^derable height, when he let go the reptile, which fell witb. "'At 
such violence upon the ground, as seemingly to satisfy him, diaC' 
he might now indulge himself with the well-earned meal in pttvi' 
feet saiety." ■' '' "■ 

20. Kemarhs on some Marine Fishes, and on their GeogrO^ 
phicai Distribution. By MM. Qitoy and Gaimtard.^—TVsR 
memoir is a general account of the observations which these tWd 
naturalists liave made, dining the voyage of the corvette U(a- 
nia round the World. It will contribute to throw some liglff 
upon the hitherto hltle investigated manners of the flshes which 
inhabit the vast solitudes of the oOcan, and will serve as a point 
of departure, for connecting one day the observations which long 
voyages cannot fail to furnish to the attentive observer. Fishes, 
in fact, from the nature of the element which they inhabit, are 
more imperfectly known than the other classes of organised bS* 
ings which are more easily subjected to itrvestigation. But a real 
obstacle, which will long prove detrimental to the advancem^t 
of Ichthyology, is the little time which naturalists can devote on' 
voyages to this study, in the richest and least' known' 
Some general data are ably developed by our authors ^ ' who; 
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besides, trace ihe limits or the parallels which certain fishes af- 
fect, At'the head of tlie species which roam at large through 
the solitudes of the ocean, they place the shark, giving new ac- 
counts of it, foreign to the popular histories, to which certain 
navigators have given their assent. They think, contrary to 
the o|Hnion of M. Noel de la Moriniere, that the Sqttalus Car- 
chariai inhabits every sea that they have visited. Speaking of' 
the Coryphenes and Scombri, they exhibit to us the swarms of 
these voracious fishes plowing the seas in all directions, withriut 
fixed limits. Then, passing to the equatorial /ones, they paint 
the brilliancy and richness of colouring which nature has im- ■ 
parted to the species which live in the midst of the coral- reefs,' *J 
where they rival, in the vivacity and the delicate blending of thei^'"' 
tints, the purest and most brilliant productions of the vegetable' 
kingdom. Of this kind are the C'Aitiorforw, Glyphisodojis, Pe- 
viaccntri, Acanlhuri, &c. On the other hand, in the places' 
where the waves dash with fury upon the rocky shores, there ■' 
live by preference, the tnbe of the Baliaies, the Labrmdea, the"* 
Sornphosea, Dlacop't., Scan, and Caranges. But in oil, accord*'' ' 
ing to our authors, gold and silver mingle their hues with the 
prismatic tints ; everywhere in the torrid zone, the same pheno- 
menon manifests itself Tliey al^o affirm, that the description* 
of Ronard, which were so long supposed to be the products''" 
of imagination rather than the result of actual existence, are' > 
perfectly correct with regard to the marvellous refiections of co- ' 
lour; and that if there be errors in the case, they exist in the' J ■ 
represaitation of the forms. But, in proportion as we recede ■ 
from ,lhe zone, which is constantly (I'armed by torrents of heat, 
the rich livery of certain beings disappears, and gives place to 
duller tints. It iB chiefly the fishesof New Holland, Port-Jack- 
son, the Cape of Good Hope, the Bio~de-la- Plata, that are ad- 
duced as examples, although this modification of life experiem- 
ces numerous exceptions even in our own countries. Rio Janeiro, 
placed under the trt^ic, forms an exception to this rule however,' 
and tlio most commiMi fishes have dull colours, and are in gene^M 
ral Raya, and several species of the family of Salmonai, such A 
the Currniaics, Hi/droc/fnes, Sic. The Volcanic Sandwi<fc<~1 
Islands lare chiefly peopled with Labfoids^ which again appear " 
not to have adopted the coasts of the Moluccas asd Miuriaa 
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Islands, although abounding in corals and plants. vLaatly, Thfy 
indicate, in conduiling, both the lishes, which, wamienng fwni, 
their native haunts, follow ships, sheltering themselves underihd^ 
keel : and those which various navigators have fnlieii in with in 
thick shoals in a dead state, and destroyed by causes still liuls 
known. This memoir, the result of observations full of aagacit}!, 
will be most highly appreciated by those who liave liad anoppoi^ 
tunity of judging on the spot of tlie facta which they have de- 
scribed with accuracy. — Ann. dcs. Sc- Nat. 

BOTANY". 

51. Original Habitats of the Rose. — In Trattinick's SyDodn 
Botanica, it is mentioned, that the species of the genus Rom 
found in Europe, have reached us from the East Indies^, Ghtnt, 
and Japan. The middle part of the Russian empire, the^rt 
tricts around Caucasus and Persia, are full of roses, of which iJie 
more western are mere varieties, and which have propagated 
themselves as such. Roses are rare in Africa ; there they are 
met with only in the northern districts ; while Europe, on tte 
contiary, from the Uralian Mountains to the coast of Portugal, 
abounds with them. The roses of America have reached thlt 
continent through the Polar lands, and appear to be Bpruag 
from the Rosa Alpina, and R. Majalis. There are no roses m 
Australasia, nor have any species been met with in Sondi 
America ; indeed, they scarcely occur any where to the^ south 
of the Equator. 

52. Number of Species of tfie Genus Rosa. — Wi!!denow,inbi8 
Species Piantarum, published in 1800, enumerates 39 species of 
Rose ; Persoon, in his Enchiridium Botanicum, increaaed the 
number to 45; Trattinick, in his Synodus Botanica, publi^wd 
in 1824, enumerates 20(j species ; and since the appearance of 
that work, late discoveries make the total number of known spe- 
cies 240. These are divided into 24 series, each of which bear* 
the name of some botanist, who has distinguished himself by his 
knowledge of this beautiful genus. Thus we have m nailie% 
the following :—l. Jacquinia; 2. Smithiana; 3. CaDdolkaoB; 
4. Willdenowiana ; 5. Woodsiana ; 6. Sprengeliana ; 7. Ija* 
kiona; 8. Andrcwsiana; O-Furshiana; 10. Lindleyaiui ; IL 
Aitoniana ; IS. Fallaaiana, kc. 



[Soiet^^ IntelMgfnce.—BQtan}/. 369 

iS. Notice regarding l/ie Boletus igniiairius. — An individual 
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int of Boletus ignioTius was remarkable for its enormous size, 

id the fleshy n&ture of its substance. After a large circular in- 

Ision had been made in it, the two edges were united by the 

A*t intention, and were reatlily consolidated. Slili farther, a. 

portion of the fungus cut off and left on the ground for two 

dayt, was appiied to a newly cut portion of the Boletus. The 

«mion took place as well as in the former case ; and the sepa- 

rated part could only be known by the cicatrix. — Amer- Joarn. 

Sciences and Aria. 

24. Naturalization and cuUivatian ^tke Larger-frmted Vao» 
■Various ^ecies of the genus Vaccinium are comi 
in tke woods and moist places of the north of Europe, T^i 
^Mtcies known in Fmiice by the name of Lucet, in England^ 
Bill)erry or Whortle-berry, and among botanists by that 
Vactnmum myrtillus, occurs in the neighbourhood of Pariy 
jtn the wood of Montmorency. It is very common in Lor- 
raine, where it is eaten in large quantities, especially by the 
pDoref classes. Its fruit is much smaller than that of the 
larga-fruited vaccinium. It is gathered in the woods, and 
eaten fresh, or it is preserved through the whole year, after 
JuviBg been dried in the sun, or in an oven, or even in the 
shade. The best manner of prepai-ing it is in pastry. It is 
used in tarts, instead of cherries, gooseberries or prunes. It re- 
qiures to have a little sugar added, to conceal the styptic or acrid 
taste peculiar to it. Some people season it with honey, others 
eat.it in milk. IL is also employed for making preserves, pud- 
dings, &;c. It is of great use on voyages. It is used in Ger~ 
many for colouring wi^ies, and forms, in this respect, a consid^r- 
^le article of coraraerce. It is also steeped in eatt-de-vie. The 
JjajJanders esteem this berry highly ; it is, however, much In- 
■ior to the Rvbus ChamfEmorus, which travellers mention their 
,ving eaten wiili much relish, during their stay among the Nor- 
iWeff-tn I-aplaaders. There are seven or eight species of vacci. 
Qia wliich furnish an article of food to man, besides being ai^ 
pUed to other economical purposes ; but the species whose cid^ 

tl^yation has been introduced into England, is in every respect 
preferable to ^he others. It is designated by Imtanists under 
the name of Vaccinium macrocarpum : its fruit was long known 
to the English, who annually brought a considerable quantity of 
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it from North America, for interna] consumption, as well as for 
the use of the navy. The large-fruited Americ&n Vacciliimn 
has been successfully cultivated at Spring-Grove, the country 
house of the late Sir Joseph Banks, near London, for several 
years. This shrub produced flowers and fruit the first year, 
and llie quantity obtained the following harvest was stiil more 
abundant. It graduaily threw out spreading roots like those 
of the gooseberry, but longer, and which took with more diffi- 
culty ; they succeeded, however, and afforded at the proper 
lime in spring, branches from ten to twelve inches long, with 
flowers. The berries were gathered, and were found excelleni, 
and much superior to those commonly imported. The groilnd 
employed for this purpose was 3@6 square feet, while the qdan- 
(ity used for the cultivation of gooseberries in Spring-Groi-e gar- 
den, is 5,646 square feet, deduction m;ide of the spaces left be- 
tween eae!i row. It is to lie w marked, chat the harvest of these 
berries has been constantly abundant for seven successive yiears, 
without having been damaged by the vicissitudes of the weather, 
by mildew, or by any other accident. The flowers, which have 
expanded abundantly in ihe season, have been blasted in imich 
smaller number than in the other species of plants. I^ie fruit 
has been deve!oj>ed, and has acquired its full maturity, without 
being attacked by insects, and without suffering from excess of 
cold or heat, rain or dryness *, 

25. Steam Navigai'wn.-^\i\\e a great steam-vessel is crosang 
the Atlantic Ocean from tlie mouth of the Thames to the mouth 
of the Ganges ; while other English vessels of the same (Ascrip- 
tion are intended to establish communications between Alfixaii- 
dria and the Island of Malta, several underlal^ings of a like na- 
ture, although not BO c.s tensive, arc daily tending to give a greater 
activity to tite navigation between the trading ports, upon the 
lakes and in the internal seas of Europe. A steajn-boat goes 
from Hamburg Co London in si.'ity hours : Another navigates 
between Kiel and Copenhagen, across the Baltic: A compa&v 
is forming at Copenhagen, at this niomenl, for cstabjishing p 

• The fruit of the Vooeiaimi nxijcoaia (CranberTy) is, in Ihe opinion of many, 
■upeijor as an nrUde of domestic use to thut of tbe V. vuKncarpum, ^i Mr 
Mjlne uf the Fulbun Nurseries, hat fooud tbtu It ii caallj' suaccjiiibl* of gatden 
lultivatien. 
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sleam-boat upon the Kategatt : A steam-boat navigates the Gulf 
of Finland, lietweeri tbe capitals of Hiissia and Sweden : A boat 
of a new construction lias arrived at Stockholm, in order to be 
employed upon Uie great lakes which open to Sweden a naviga- 
Ig^tion, independent of the passage of the Sound. The trial of a 
^steam-boat upon the Danube, between Vienna and Semlin, has 
ft),tiot entirely answered; but it is believed tbat an improvement 
Kin the construction of the vessel will remedy the inconveniences 
K, which have been experienced. This communication nill facili- 
K. tate the commerce between Constantinople and all the northern 
parts of Turkey. The beautiful lakes of the Alps are begin- 
ning to be filled with steam-boats; those of the Lake of Constance 
^.j are in full activity ; that of the Lac Majeur is building. These 
L,(veesels, and the new roads, will render twice as quick the com- 
L iBunications between Augsbourg, on the one hand, and Milan 
.,iuad Genoa, on the other. An enterprise in which France is more 
,, directly interested, is that of the navigation from Mayence to 
iKehl. For the whole voyage from Rotterdam to Kohl, the 
.^bltowiag are the calculations of the times and distances : 

, , From Rntterdam to Cologne, 37fa. SOm. SD leagues *. 

Cologne to Cnblentz, 14 10 10 

Coblentz to Muyeiice, 13 S3 21 

^ Majence to Manheini, II 21 tt> 

Manheim to Schri>ec!k, II 34 U 

Schrocfc to Fort-Louia, IB 23 10 

Fort-Louis to Kehl, 11 4 9 



26. Method of using pure Afuriate and Sulphate of Soda, 
■ifet ifie Manufacture of Glass, by M. Leguay. — Muriate of soda 
r(*nd sulphate of soda, may be employed, and at times with ad- 
tvantage, in glasa-making, A casting is readily obtained of very 
■>fine glass, having, when about three or four lines in thickness, a 
^■very slight green tinge. Its composition is as follows: decrepitated 
-muriate of soda, 100 parts ; slaked lime, 100 ; sand, 140 ; clip- 
■^ngs of glass, of the same quality, from 50 parts to 200, Sul- 
'phate of soda likewise offers a great economy in its employment. 
The results arc very satisfactory. The glasses made with this 
^ItiWere of a very fine quality. The following is the compos!- 
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lion : dry sylphate of soda, 100 parts.; fJaWi lime^lSs^ipqydec- ^ 
ed cfaarooftl, 19 ; sand, 225; broken gkas, fnud i£ft t<r fUtOO..., 
The«e proportious g^ve a rich coloured glass, which may be em* 
ployed with advantage iu glass-houses, where a fine quality is 
Bought after. The following is the second way of operating with '. 
sulphate of soda : the profiortions may be as fuUows : dry Did- 
phate of soda, 100 parts : slaked lime, 266 ; sand, 500 -, tm^kea < i 
glass, from 50 to SOO. According to lliis process, it is obvtou^y 
easy to operate in a regular manner, and to avoid expenajve . 
trials ill the manufacture.— .^;ina^ de riinlustric Natiomde. • 

27- On the advimlages of improving the qualities of Ciiiiing , 
liislntments, by Burnishing, and therein/ condensing their edgtt> 
By TnoMAs Gill, Esq. — -The condensing process oi hamanet' ■ 
hardtning the edges of cutting-inatrunients, such as the graver 
and the scythe, has naturally led us to consider the action of the. 
burnisher upon the edges of other cutting-instruments in a suni- .. 
lar light ; and to infer that a great part of the benefit dmved ; 
therefrom must be owing to its condensing effect, as well, alao, ■. 
to its ^ving the edges a more favourable position for effecting i 
the different purposes they are applied to. The «trrierW«M»- 
ing knife is the first instance we shall quote, where, after renew- i 
ing its edge, by whetting it upon the proper whet-stone, as well i 
as continually during its use, iJie edge is always burnished. ' 
The next, and a familiar example, is in the steel-scraper used ■ 
by the cabinet-makers to smoothen the surface of hard wood 
after the toothed plane, previous to varnishing or polishing 
it. When the edge of this hardened and tempered flat piece of 
sheet-steel becomes dull, it is renovated by placing it upright, 
and whetting it upon the oil-stone ; it is then whetted upon each 
aide, to remove the burs ; and, lastly, burnished upon the face 
of it, towards each side, so as to throw the edges outwards. It 
is held in a sloping direction in use, exactly as a piece of bio- 
ken window-glass is held when used as a shave, for which, how- 
ever, it is an admirable substitute, as it porlbrms its work in %, 
similar, though much more perfect, manner. The next examplfii 
is furnished from the practice of a late ingenious mathematjcal 
instrument-maker, Mr R. Fidler, who was continually employ, 
edby the late Mr W. Lowry, ihe celebrated engraver, when be 
1 any instruments to be made, for his business of mechanical 
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;raving, wliich required particular accuracy in their coastruc- 
don. ' He was HI the habit of (ini^iig his turning-tools for braes, 
ader forming thein into shape, and wlietting them, by burnishing 
their edges from their sides toward their flat faces, and thus gi- 
ving them a Itardness and smoothness not to be acquired in any 
other way; and, in fact, they polished the brass-work turned by 
them. Tlie last instance is borrowed from the practice of a late 
eminent mechanic in this country. He was employed to make.,,i„ 
some hardened and tempered steel-cutters for an engine, and, ,,. 
which were to be driven with great velocity by a steam-engine j,,^ 
St Manchester, for a cotton-mi!l tliere, to cut brass-tooth ed 
wheels and pinions, they requiring to be cut, rounded off, and^ ^^^ 
polished at once. After properly shaping them, and skive-grind- ,|( 
ing the faces of their teeth, he finished them by burnishing thOT.^i 
eiilges from their sides to their flat faces; and their effects ii^^„^ 
cutting and polishing the teeth at once were truly wonderful.-TT-n^j 
The rurrier^s skaxnng-knife is a two-edged instrument, aboijt ^^ 
SI or i inches broad, 14 inches long in the blade, and half W,|[/ 
inch thick in its middle part, gradually tapering away froot , , , 
thence to its edges. It has two handles, one in the direction of^ ., 
the blade, and the other at right angles to it. It requires to be, ,^, 
made of excellent steel, and to be well tempered ; and, indeed»,',j, 
there are but very few makers of repute in this country. When ■_ ^ 
the edge requires grinding and whetting, the former of thesf!|-| 
op^ations is performed upon a fiat rub-stone, similar to what .1 
carpenters sharpen their plane-irons on, with the application of j, 
waier. This stone is about 6 inches broad and 18 inches long; 
and, so very careful are they to keep its surface flat, that it is a * 
I regulation in the work-shops, for every workman, after using 
' the atone, to write his name upon it with a piece of coal ; when^ , 
if his successor finds it left so uneven that a halfpenny can be 
passed underneath tlie edge of an iion laid upon it, the former 
workman is subjected to a fine for his carelessness. After being 
carefully ground upon this stone, it is whetted upon a flat circu- 
lar piece of Welsh or Scotch blue-stone, about 8 inches in dia- 
meter ; likewise with the application of water, carefully preserv- 
ing the edges straight. The edges are then ready to receive the 
eSect of the burnisher upon them, to turn them to the two op- 
posite sides, and fit them for use. The burnisher consists of a 
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liardened and polished steel-wire, baving i.\s end made lieniis. 
pherical, mounted into a handle of hard wood. Tltis deljcau 
instrument is ordinai'ily licid by the email pai't of ilti handle, 
which is terminal, between the third and little fingers of the 
workman's right hand, ready for use at each ciittJng-stroke, or 
shave made upon the wet leather by the knife, to renew its edge, 
first by raising it, then by passing the hemispherical end of, the 
burnisher along it, and then to turn over and ^ve it its pwper 
direction for use, with the cylindrical pait of it likewiae passed 
lightly along it. — The application of the burnisher to the edge 
of that useful and necessary instrument, tlie pen-knife, ia equally 
advantageous as in the former case. If the blade be first wheUed, 
with care, in the ordinary manner, and the edge then finished fay 
ti gentle and delicate stroke of the burnisher, carried along >it ag m 
to throw it fonvard a Utile from the back or convex wde of the 
blade toward the concave side, a great improvement is eflected; 
and the edge, thus perfected, will endure for a con^denhle 
time.— rcf/i. Scpos. Nov. <.^ Dec. 18S5. 

26. On the Frewh node of Truathig Scr/lhef (y hammering 
them cold. — On Mr Gill's mentioning Mr Turrell's great im- 
provement in gravers (recorded in pages 196, 197, and 198. 
of this volume), to the person who furnished the notice re- 
specting the French method of treating scythes, inserted in the 
Sd volume of the Technical Keposilory, namely, by placing the 
ae,y\]\Q flatways upon a jjortable anvil, fixed in the Iiead of a 
stake driven into the earth, and hammering its edge dexterous- 
ly all along it with gentle strokes, he immediately noticed the 
very great analogy in the two methods, though applied in a dif- 
ferent manner, and to very different purposes. Mr Turrell's 
great success in the injpiovcnieut of that highly importaiit im- 
plement liie graver, fully ivarrants the conclusion, that the 
scythe may likewise be greatly improved by the condensing jef- 
fect of the blows of the hammer upon the flat sides of its edge. 
Thus the one improvement throws an additional light upon tire 
other; and we shall gladly learn the success of the applicatiMi 
of this valuable practice of hammer-hardening in thecoid, aft« 
the usual hai'dening and tempering processes, to such objects as 
it may, and no doubt will, now be very shortly employed upon., 
-Hgiffg Tec/mkdl Mei)ontory,_Nirv. Iggj 
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. 99^ (ht improving Brickla^ra' TroteeU, by /lammcr-harden- 
wg tSem ; h/ Mr Waiby. — There is not, perhaps, an implement 
that undergoes more severe treatment than this, in its constant 
employment of Iiacking bricks into shape, and thus encomitci- 
ing the pieces of flinty pebbles, &c, ordinarily mixed with the 
clay; and whidi, besides having a l«ndcncy lo injure its 
edges, also render it liahlt' to break continually. Mr George 
Walby, llierefore, by his excellent processes, accomplished a 
f"'taiOBt difficult task, and rendered his trowels highly prizedj by 
* 'those who were the most competent judges of their merit, from 
their constant experience in their use. They were made of the 
liest shear-steel, carefully worked throughout, and especi'iUy to 
avoid over heating ihe steel ; and towards iheir finishing in the 
(ilating or forging, and when nearly reduced to their proper 
tSlickness, besides heating them in a clean liolluw fire, to avoid 
** intact with cinders, he. ; he also removed all scales upon their 
I Surface, previous to giving them iheir last pollaliiug, under 
'''the rapid blows of a hammer driven by a steam-engine, by means 
of a very ingenious revolving elastic steel-brusli of his invention. 
Si'He carefully attended to the proper hardening heat, and 
''quenched them in a composition or hardening liquor, similar to 
*'wiose used by saw-makers ; he next blazed them off to the 
'firing temper, and, lastly, hammcr-hardeaed them as much as 
possible. They were then ready for grinding ; after which ope- 
'ration, their elasticity being again restored by blueing them, 
they were glazed or brightened, ready to be mounted into iheii* 
■^handles. — GiWs Tedmical Repository. 
~"' ■ 80. On improving; Drills by haTttmer-fiardeniiiff t/iern cold.—Mv . 
'Andrew Prilchard, theinventorof the hard Khell-lac cement, find- 
ing that steel, when hardened and temjwi'ed, is susceptible of 
receiving the condensing eflect of the hammer, has apphed it, 
Tith considerable advantage, to the points of small drills, by 
fasmmering them upon their flat surfaces. 
• 81, Oh ike impravemenl of Square Broaches or BoTirtg-bits^T- 
Slr Joseph Clement, an excellent workman and mechanical 
draughtsman, informed Mr Gill, that a friend of his in Scotland, 
nauy years since, improved the quality of" his square broaches, 
b^ hammer-hardening them cold, after being hardened and tem- 
pered upon thcu' flat sides. Mr Gill tlunks it would<^ve beep 
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much better to h&ve hanunered them upon their aisles, which 
vrould have bod a mudi greater condensing efiectJ — TVcJbncal 
Repository, December. "' 

S2. BUu- and Green Colours derived Jrom AUhaa fomo.— ^ 
M. Bauhart, apothecary at Weimar, has discovered an easy pro- 
cess for obtaining a beautiful blue from the leaves of A^^Xaa 
rosea of Willdenow, Tlie flower furnishes a very beautiful 
greeu, whicli may be used for dyeing wool, wood, horn, &C. 
The blue colour obtained from the leaves is averred not to be 
inferior to indigo. Nothing is said of the modes used by th6 
discoverer for extracting the colours. 

33. Meiaina. — Signior Bizio considers the black matter of 
the ink of the cuttlefish, as a substance aui generis, which he 
calls Melaitia, from ^st and iii. It is obt^ned by digesting 
the ink with very dilute nitric acid, until it become yellowisly 
washing it well, and separating it by the filler; it is then to be 
frequently boiled in water, one of the washings to be a litde al- 
kahzed, and, finally, with distilled water. The Melaina i& a 
tasteless, black powder, insoluble in alcohol, ether, and water, 
while cold, but soluble in hot water ; the solution is black. 
Caustic alkalies form with it a solution even in the c»W, from 
which the mineral acids precipitate it unchanged. It contains 
much azote. It dissolves in and decomposes sulphuric acid. 
It eaeiiy kindles at the flame of a candle. It has beeo found 
to succeed as a pigment, in some respects belter than china ink. 
—Duh. Phil Journ., Nov. 1895. 

34. New method of preparing Quills. — The following is the 
manner in which M. Schloz of Vienna proceeds in the prepa- 
ration of quills for writing, by means of which he renders them 
more durable, and even superior to the best Hamburgh quills. 
For this purpose he makes use of a kettle, into which he pours 
common water, so as to occupy the fourth part of tts cApaJ^ty ; 
he then suspends a certain quantity of feathers per^ndicularly, 
the barret lowermost, and so placed, as that its extremity only 
may touch the surface of the water ; he then covers the kettle 
with a lid properly adjusted, boils the water, aad keeps the fea- 
thers four hours in this vapour bath. By tneans of this pro- 
cess he frees them of their fatty parts, and renders them soft 
and transparent. On the foJiowLog day, after having scraped 
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then; with the blade, and then rubbed them with a bit of cloth, 
he exposes them to a moderate heal. By the day after, they are 
perfectly hard and transparent, without, however, having the in- 
convenience of splitting too easily. — Neues Kunst und Gen>erb-Bl. 
April 1825. 

S5. Panto-chronometer. ^'Yti\& interesting little instrument 
is a. combination of the compass, the sun-dial, and the universal 
tioie-dial ; and therefore unites, to a certain extent, the uses of 
the three. It is a beautiful, at the same time a useful toy, and 
cannot fail to engage the attention, and excite the curiosity, of 
young persons, for whose use it is intended. 

■to T,r 

^>|<.,.i COUMERCE. 

- 36. The following Table gives an interesting view of the 
present flourishing state of the maritime capital of the Pacha of 
Egypt; 

I Nvmher of Vessels arrived at the Fort of Alexandria in the 
years 1822, 1823, and 1824. 

1822. 1823. 1824. 
r~ AoMrian and Tiucan 

g,. Danish, 

L , French, 
^ . Bngluh, Ai 
■*""■■' Soman. 
.3ji[i I. EuBslan, 



There sailed from it in 1824 : 

For AmiWrdam, i 
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37. Population. — In Great Britain, theTtutnberof indhfidiiab ' 
in a state to l>ear anns, from the age of IS to 60; iS ?,T4+,847. 
Tiie number of marriages is about 9S,030 yearly ; a nd it has 
been remarked, that iii G3 of these unions there were only 9 
which harl no issue. The number of deaths is about 332,708 
yearly, which makes nearly 25,599 monthly, 6998 Meekly, 014 
daily, and 40 hourly. The deaths among the women are in 
proportion to those of the men as 50 to 54. The married wo- 
men live longer than those who continue in celibacy. In the 
country, the mean term of the number of children produced by 
each marriage is 4; in towns the propoi'ti<m is 7 for every two 
marriages. The number of married women is to the general 
number of individuals of the sex as 1 to 3 ; and the number of 
married men, to that of all the individuals of the male sex, as 
3 to 5. The number of widows is to that of widowers as 3 to 
I ; but the niunber of widows who marry again, is to that of wi- 
dowers in the same case, as 7 to 4, The individuals who inha- 
bit elevated situations live longer than those who reside in less 
elevated places. Tlie half of the individuals die before attain- 
ing the age of 17 years. The number of twins is to that of or- 
dinary births as 1 to 65- According to calculations founded 
upon the bills of mortality, one individual only in SlSttattains 
the age of 100 years. The number of births of the male sex is 
to that of the female sex as 96 to 95. 



Art. XXVI. — Lint of PateitU sealed in England Jro^ I'lth ' 
November 1825 to 2M January 1826. 

1S35. 

Nov. 24. To AtiGusTua Count ile la Garde, of St James's Sq.uare, Iiendoni 
vbi), in iMingcqueiice of a commumcatian mode to him l^y a cer- 
tain iorcigner, residing abroad, is in jiosstssioii of certain improt> 
eA Macliinerj ior Breaking or Fiepariug H«dl), Plax, and other 
FiliToua Malerinls. 
To Joseph "Evt, of Augusta, Georj^a, in the United States Vt 
America, but nav residing at Liyerpool, eogine^r;, fiir Swini' 
proved Steam-Engine." 
2R To Henhv Kwc. of Norfolk Street, Commerdnl-BDad, London, 
maBter.mariner ( and William Kinobtom, of the Dook-Tard, 
Portjiiioulh, maater.mlllwrighl ; for " certain imi)roved Fida for 
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Topmista, Oallantmtists, BowRpntB, and all uther Mmts and 
Spars, to wliitli tlie use of the Fi(l is applied." 
U To M*i» Lahipibii:, of Prince's Squnre, Kenttington,' In the 
couBt? of Surrey, mechaniBt; for " certain Apparatus or Macbi- 
nery, to be npjiUed to the veil-known Stamps, FI7 Presses, or 
other Presaen, for tlie purposes of Perforating Metol Plates, and 

I ' f!)r the njiplictition diFatlcti perforated uietiil plates to variaua use- 
*■ ■ fill purpose"." 

^ To AT iLLiAst PovE, of Ball-ally, Lombard Street, London, matlie- 
matician ; for " certain iniprovenieuta on AFheeled Carriages." 
To William Pope, of BaU-all.T, Lombard Strtct, London, mer- 
' ' (■ham ; for " nn improveil method, in different shapes or ferms, of 

II »ecuring volatile and «thcr fiufrfs, and concrete or other sub- 
stances, In various descriptiona of Battles and Vessels." 

I- ■ To Eeeiiel EoMOKna, of Bradford, in the county of Wilts, clo- 
thier ! for " certain imprbremeTita on machines for Scribbling and 
' ' Car«fing Sheep's Wool, Cotton, or any other fibrous articles re- 
quiring sucli process." 
To JoHif Beevt.b, of Manchester, in the county of Lancaster, gen- 
tleman; for " an improved Gun-liarrel." 
' -B. To Edhond LpscoMBf:, of East Stonrfiouse, in the county of De- 
von, Merchant ; who, in consequence of comniunicationa made 
to him by a certain IbreigneT, residing abroad, and discoveries 
made by himself, is in possession of a methoi! of manufacturing 
or preparing an Oil, or Oils, ertraeted frma certain vegetable 
substances, and of the application Oiereof to GasJight, and other 
purposes. 

K ti ToJoHs Pmttips Ti^AVAft, of Clifford Street, Lotidon, gentle- 
man; who, in conssijuence of cofiimunlcations made to him by a 
eertain tW«^5iwr, resident abroad, is in possession of an invention 
of a Cement, for building and other purposes. 
^ 8. To Francis Hallidav, of Ham, in the county of Surrey, Esq. ; 
for " certain iniprovemenCa in Macliinecy, to he operated upon 
by Steam." 

£' #ii,T« JosEiH CHRssEBtmouu-ir BrEBt of Mancheattn^ in the ebufity 
of Lancaster, patent card manufacturer; &r''Mrtain improvi!- 
I. ments in machinery for making Wire Carda, for carding Wool. 

r Cotton, Tow, and otiier fibrous aubstances of the lilte natiu-e j and 

^ , 11 ''II idi), OBlain improyements on a machine for shaving and prepar- 
tt -•■'-•' iftg leather, used in making such Cards." 

^a*'^bi'RoaEB'r 'AlinAMs, of Theresa-Terrace, Hammersmilh, in the 
!-jrtiu ewroty Df MiddlesBTc, gientlenian'; for " a method of propelling or 
h' moving Carriages, of various sizes, on tumpilie, rail, or other 

I • I" i^'rtfaU." 
S ' niTft' Matthew Febbis, of Lohgford, in the county of Mi ddleaei, 
^i calico-printer ; for "■ improvements on presses, or machinery, for 

Brk. '<">'< 'looting Cotton and other Fabrics." 
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gentleman ; Ibr " means for indicating tbe Depth oT Water in 
Mill. Ships and Veswls." 
Dec ST. To JoBN SlACCuBDr, Esq. London ; for '' certain improveBCDU 

1BS6. in generating Steam." 

Jan. 0. To Jamxs Oyatoh uid James Tboma* Bell, of London, »»ioli- 
makers i wlio, in consequence of a communication made to thcffl 
hj a certain Ibreigner, residing abroad, are in posBesraaniif ootiin 
improvements to the construction or nianufiuture of Watdwa ot 
different descriptions. 
7. To RicRAED EvAna, of London ; for " certoin improTements in Uie 

Apparatus for, luid process o^ Distillation-" 
1& To Henkv UouLDswoaTH jud. of Manchester, cotton-apinntT; for 
" certain improvements in machinery Ibr giving the taking up, oi 
winding on, motion to spools, or bobbins, and tubes, or otheriii' 
■trumentK, on which the roving, or thread, is wound, in roving, 
spinning, and tniBting.machines." 
To Benjauih Newuabch, of Cheltenham, Esq.; for " an impnved 

method of Elploding Fire-arms." 
To John Rothwell, ni' Manchester, tape nianu&cturer; for " id 

improved Heald, or hamesa, for Weaving." 
To Heit&v Ahthont Xovhans, of London, merchant i wba, m 
consequence of certain communications made to him bj a certnin 
fbreigner, residing abroid, is in possession ot ccrtun improvements 
in the construction and use of apparatus and worlifi for Inh-ai 
Navigation. 
17- To William Whitfield, uf Birminghflmj for " certun improve- 
ments in making or manufacturing of handles for saucepans, kel- 
ttes, and other culinary vessels ; and also. Tea Kettle Handle 
Straps, and other articles." 
19. To JoHH Fbedebice Smith, of Dunstan Hall, CAerteifield, in the 
county of Derby, Esq. ; for " an improvement in the proceM of 
drawing, roving, spinning, and doubling Wool, Cotton, and other 
fibrous substances." 
19. To Bemjamin Coos, of Birmingham, brass-founder; for''certun 
improvements in making or constructing Hinges, of vmriaa>d«. 
scriptions." 
To AsaAHAu RoBEHT CoREtri, of Gottenburgh, merchant ; alp^^ 
sent residing in London ; for " a method of applying steam, >ith- 
out pressure, to pans, boilers, coppers, stills, pipes, and machinerr, 
in order to produce, transmit, and regulate various Temperatures 
in the several processes of boiling, dialiUing, evaporating, iospis- 
Bating, drying, and warming, and also to prodiflS' power." 
To Sir RoBEHT SErpiwos, London I for "an improved construc- 
tion of such masts and bowsprits, as are genei^y known by the 
names of Made Masts, and Made Bowsprits." ' 
Sit To RoBEET Stephenson, of Bridge Town, Warwicfcahire, engi- 
neer; For " his Ailetrees, to remedy the extra fiiction on curvw 
to waggons, carts, cars, and canriages, used, or to be used, on nil- 
:o«dB, railways, and other public road*." 



Aht. XXVIi. — lAH of Patents granted in Scotland from 

i'lth November 1825 to IGlJi Febniary 18S6, 

« 38.. To Alexahsek Iiahb of Piince's Street Bonk, London, gentle- 
. BUD, and William Suttili. of Old Broniptoa, count; of Mid- 
dieses, flax-spin ner, for " Improvements in 'Mielimery for pre- 
Itorin^, droving, roving, and apinning Flax, Hemp anil Waste 
Silt." 
1*. To JoBM OoTLiEH UbfttcK of Upper Rosamiuid Steeet, Clerlien- 
well, county of Middlesex, cluronomeUr maker, for " certain Im- 
prorements in Clironoinetera/' 
. \i. To JoBN MdcouaDv of Cecil Street, Strand, county of Middlesex, 
1826. for certain '■ Improvements in generating St«aia>" 
J«fk 4. To EoiiVMn Iiuicohde of £aaC StoneliauBe, county of Devon, 
mercliunt, for " a New Method of manuliictunng or preparing, an 
•ut iniii Oil or Oils, extracted from certain vegetable substances, and the 
apjiiication thereof to Gaa Liglit and otiier purpoees." 
.Jha li. To EzBKiEi. Eqhitnds of Bradford, cuunty of Wilta, clothier, fbr 
■ „, , . . " certain ImprovemeDts on Macliinee lijr scriiibUiig and carding 
Slwep'a Wool, Cotton, or any Abrpus articles requiring such pro- 

4. To JosErii CuFssEBOHOVoii Dyeh of Moncbester, counter of Lan- 

nuter, patent card manu£icturer, for ^^ a Method of conducting to 

and winding ujion Spools or Bohblus, ravings of Cotton, Flax, 

. . . , , Wool, or other fibrous substances, cDnunuDlcated by a foreigner 

^ residing abronil." 

I Jdl^ "^^ Moses Foole of the Patent Office, Lincoln's Hon, county of 
f^^n,.,,,' Middlesex, gentienian, for •' the Freparatlon of certain BUb- 
1,,^ „ . stances for making Caudles, including a Wick peculiarly con- 
structed for that purpose, communicated by a foreigner residing 
.,}]^ abroad.'' 
, Jll%. 18. To John HASVEy Saddles, kte of Hoston, coimty of Middlesex, 
now of Broadwall, county of Surrey, niBchanist, for " an Im. 
proved Power-Loom for the weaving of Silk, Cotton, Unen, 
Wool, Flax and Hemji, and all mixtures thereo£" 
18. To John Stephem LAHeTos ofLangton, near Parlney, county of 

Lincoln, Esq. lor " Methods of seasoning Timber." 
30- To James Blvth Waykmak of Brunswick 'PlacK, CAy Road, 
c«unly of Middlesex, gentleman, for " Imp^«i->ieiti«Aa to tto 
manufecture of HaUbodies, conununicated ^-y a. fei^S*^ ■'^" 
siding abroad." - i 

Feb. 1. To Thomas Cook of Upper Sussex Place, ^e^,, ^'"^'^^r^*^- ' 
Surrey, Lieutenant iq ^^^ jjavy, for " Iwpt^^ V^^^'*'*^;-!!^*^'*" ' 
struction of Carriages .nd "'li^ H^esa ^^ ^ -^■la^^'^^jj,^*^ 
whereby greater safety* ^jje persons tiditi„ "^ ^^viS .^ 

and other advantages^ '.^i be oliW'"^-" '^ ■» 

^ vot.. XIV. m S8. AyRij. j^"^ ' -^^ ::^^ ! 
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Fvb. I. To Thokas Woolkich Stansfeld, merdiant, and Williih 

PnicaAkt). civil-engineer, both of Leeila, county of York, fiir 

" ImprovementB in Looms, and in tbe implements connected 

therewith." 

1, Tu Goi.nawoG.TBv GcRN^v of Arf^ 11 Street, Hanover Squire. 

county of Midilleaei, surgeon, ibt " an Apparatus for propellinj 
Carriages on common roads or on railwars." 

2. To Jahes Browm, |Kiper-niaker at Eskmitls, parish of Penycuik, 

cflunlT of Gdinburftb, tiir >' a new Method of bleaching tbe pulp 
for malting Pajier." 

10. To Chaeles Fhecsd of Bell I-ane, Spittalflelds, i-ouutjr otWa- 

dIeKX, sugar-reflner, fiir " an ImprovemeDt or Improvements in 
the process of tefining Sugar." 

11. To JoEi. L.KAS of Fish-pond House, near Bristol, gentlenui 

" a Madiine for eSectiiTg an alternating motion between b«Q& 
revolving about a common centre or axis of motion ; also certlk 
additional machinery or appitnttua tor applying tile same to me- 

■; I chsnical purposes," 

II. To JoEiAa CBBisTorHEaGAHBLEofLifTylanlci'Duuty of Dublin, 

1 : chemist, for " certain Apparatus for the concentruting and aj' 

atallization of aluminous and other saline and crrstaUizable mIu- 
tioQB, part of which tipparatus may be applied lo the geneni pur- 
poses of evaporation, distillation, inspissution and desiccation, aot 
especially to the generation of Stesm." 
IS. To Nicolas Heoesii'pe Makii^leb, of No. 103. Great Guildfor^ 

'. " Street, Southwark, county of Surrey, chemist, for " a new Pre- 

^ , paration of &tty substances, and the application thereof to tb« 

' purposes of uffording light." 



LIST OF PLATES IN VOL. XIV. 

Plate I. Illustrative of FrofesHur Barlow's paper on Achromatic Ob- 

ject^lasa 

II. Mr Tredgold's improvement of the Hydro-mechanioal Press.' 

III. Captain Campbell's Chart of the Isluiid of Ascension, 

IV. Captain Hall's Sketch of a Suspension Bridge in Chili. 
V. Structure of the Ear in the Shark tribe •- 

VI. Crystalliaations of Euctase, &c. 

VII. Geometricalprojectlonofthe Solar Eclipse of November 11 
fur Edinburgh. 
VIU. Desert betw««i tbe Nile and the Red Sea. 

IX. Illustrative of condensation of HtUuiditT, &c &nA Mr Nim- 
mo's Rotatory GJas-biimefT. 

" Plate V. not having ci 
jiven afterwards. 
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Achromatic object-glasses^ Professor Barlow's remarks on the practi- 
cal construction of, 1^ 311. 

Acoustics, notices in^ 167> 

Adamson, Rev. James^ his sketch of the extent of our information re- 
specting rail-roads^ 100. 

Alexandria, notice respecting its commerce^ 377- 

AUhasa rosea, blue ana green colours derived from^ 376. 

Anaplotherium commune discovered in the Isle of Wight^ 190. 

Anthropology, notices in^ 191. 

Arts, notices in the, 195, 370. 

Ascension, Island of. Captain Campbell's remarks on its geognosy, 47* 

Astronomy, notices in, 166, 355. 

Atlas, Emnburgh, Geographical and Historical, notices regarding it, 
169,359. 

Atomic system, notice respecting Dr Turner's view of the, 172. 

Attraction, local, effects of, 356. 

Baltic Sea, remarks on the constancy of its level, 77- 
Barlow, Professor, his remarks on the practical construction of achro- 
matic object-glasses, 1, 311. 
Barometer, M. de Humboldt's observations for determining the pro- 
gress of its horary variations under the tropics, 328. 
■ of 7" ~ ■ " 



results of ]\Ir Daniel's observations regarding it, 357* 



Benzoic acid in grasses, 170. 

Berthier, M. P., his account of the phosphate of lime of the coal for- 
mation, 326. 

Blackadder, Henry Home, Esq. his remarks on circumstances con- 
nected with the condensation of atmospheric humidity on solid 
substances, 81, 240. 

Boletus igniarius, capable of uniting after having been cut, 369. 

Bones, Mr Delpon's account of those of various animals discovered at 
Breingues in the Department du Lot, 300. 

exhibiting marks of gnawing, found in a cave near Torquay, 

363. 

Boracic acid, Dr Turner on its detection in mineralogy by the blow- 
pipe, 124. 

Bormg-bits, improved by hammering, 375. 

Botany, notices in, 178. 

Bramaks hydro-mechanical press, Mr Tredgfdd's description of an 
improvement upon it, 29. ^ 

Brazil, account of poisonous plants growing in the soathem parts of, 
264. 

Bricklayer's trowel, improved by hammering, 375. 
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H Bridge of Suspenswi, CapCaia Hall's acoouiit of vse made of iait < I 

^t rupes in Chili, 52. >l 

^* Brinkley, Rev. Dr, his cataluinie of fbrtr-six stars is riebt aacennolL ' ■ 
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Brinkley, Rev. Dr, his catalogue of fbrtr-six stars is rigbt at 

deduced &om observations made at Dublin, 50. 
BroHchocete, remarks on its causae, 191. 
Buchanan, Thumax, Esq. his aketches of the comparative anatomy of 

the organs of hearing and vision, 71- — of the ear of the shark, 71- 
Buildings, composition for covering, 196, 

Caloric, Mr Murray"* remarks on its unequal diatribation in vdtoic 

action, 57- 
Campbell, Captain, bia chart of the Island of Ascension, and remark 

on its geology, 4?- 
Celestial Phenomena, calculated for the meridian of Edinburgh, from 

January 1. to April 1. 1826. 156.— ftmn April 1. to July 1. 1825, 

851. 
Chttra axpera discovered in Orkney, 183. 
Chemistrt/. notices in, 169. 
Christie, S. H., Esq., his remarks on the eflects of temperature on 

the intensity of magnetic forces, 140, 
Coal-mines, account of the principal ones in Prance, 252. 
CiAdstrtam, Mr, his meteorological observations made at Leith during 

September, October^ and November, 151. — during December, , 

January, and February, 346. 
Comet of July 1825, Professor Gautier's observations on it, 304 
Comets, notioe regarding four, 166. 
Commerce, notices in, 377- 
Comparalive anatomy of the organs of hearing and vision, Mr 

Buchanan's skatyhes of the, 71- ; 
CttmpresfioH of air and ouses, experiments on the, 357. , , 
CcmdcnsalioH of atmoswieric humiity, Mr tt. H. Bluckadder's re- 
mirks on the, 81, 240. t- 

Copa/, spiritous solution of, 195. , , ■) 

Capper, metallic, formed by the action of water and fire, 171- , 

quantity of it produced in Great Britain and Ireland, 201. 

Corallina q^cinalis, appearance seeii on its surface, 1U3. . , 

CrystaHizalwn, effect of position on, 171' 

Cutting instruments, their qualities improved by burnishing thiir 

edges, 372. >i ■.')■'" ' ^^ 

Davy, Dr John, hia observatinna on tbdteii|j(eratureof moaando&erj 

animals, 38. 
Deluge, Geolt^cal, Rev. Dr. Pleniing's observations on the, 206. ., 
Delpan, M. hia account of hones discovered ut Breingues, 300. > 

Densiti/ of the air, effects of a change of it upon the going of a dock, 

356. \ 

Desert between the Nile and the Red Sea, notice of the rocks com- \ 

poaing its mountakis, 339. 
Diaelpkis, fossil, of Stonestield, remarks upon its jwaition, 303. 
Divittg'bell, improvements tm the, 199. 
Double star 61 Cygni, notice regarding it, 356. 
Dri//f improved by hnmmeriig in theoold,375.. 





Beirut of NuvemW 18241, calculatiuu i>f, 15K. 
Egffpl, notice regarding its vineyards, 322. 
Eualafe, Ms lievy's deseriptioo of,' 1S1). 

Falling stars, noticp regarding, 173' 

Fife, mode uf securing woodeu buildings from the effcctH of, 2U(I. 

Fishei, marine, remarks on their distribution, 3ti6. 

Fleming, Rev. Dr John, his remorlcB on the Deiiige, 206. 

Foggo, Mr, his meteorological observations made at Leitli, l.'il, 346. , 

' Mj, jun., his remarks on Mr Duniell's hypothesis o{ the ra- 
diation of heat in the atmospliere, 63. 

Fosiil didelphia of Stonestield, 303. 

megdosaurus of Stonesfield, 303. 

— I — zooli^y, notices in, 190. 

France, account of its principal coaJijnines, 253. 

Fnmlclin, Captain, his oltservations for determining the magnetic va- 
riation, made at Spitzberg«u, 56. 

Frozen sea, notice of an expftdition to its shores, 168- 

Gas burner, Mr J. Nimmo's account of one, 325. 

Gaulier, Professor, his observBtions on the comet of July 1825, 304. 

Geography, notices in, 16fi, 359. 

Gmogi), notices iii, 175, 363. 

Glass, method of using pure muriate and sulphate of soda in its ma- 
nufacture, 371. 

Mr Griffiths's experiments on the action of water upon, 331 . 

Graham, Professor, his list of rare plants flowering in the Edinburgh 
Botanic garden, in September, October and November, 150; 10 
December, January and February, 353, 

Granite and marble, their comparative durability, 177- 

Grant, Dr R. .E., his observations and experiments on the structure 
and fimctions of tlie sponge, 113, 336. — his account sf Spongilla 
friabilis, 270. 

Graphite, notice respecting, 17-i. 

GraverSi Mr Turrers method of rejidering them capable of cutting 
steel plates, I9C. 

Greenland, West^ notice regarding the European colony formerly set- 
tled on the east coast of, J6& 

Hall, Captain Basil, his account of a laidge of hide ropes in Cbili, 52. 

Herscliehte, notice regarding, 174. 

Huinbaldl, his ohservatioMBtfor determining the progress of the horary 

variations of the barometer under the tropics, ."'" 
Hydrates of sulphur, remarks on supposed, 172, 
Hi)4T0grap'ki), notices in, 173, 

I Jcelanrf, notice respecting its extent and popnlatie 

J hatex, Mt Geoige, his ctdculationa of celestial phei 

I ridian of Edinburgh, from January 1. to April I. 1826, 166. — 

r from April 1. to July 1. 1828, 352. 

Insects, Dr Traill's remarks on the preservation of zoological speci- 
mens from the depredations of, 136. 

Iodine found in combination with silver, 173. 
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IroHy the cause of the red colour of the Ixlood^ 194. ■» 

Lake, remarkable appearance of qdb after a storm^ 173. .j. 

— Morat^ account of a reddish substance obs^ed on its sur£eu%, 

189. 
Land and water^ notice respecting their distribution on the globe, 360. 
Leather, account of a strong kind of it for harness, 195. 
Lecheguana wasp, M. de St Hilaire's account of a case of poisoning 

caused by its honey, 91. 
Ledum palusire and Papaver nudicaule discovered in Ireland, 181. 
Level of the sea, remarks on its constancy, with particular reference 

to the Baltic, 77- 
Levy, A. Esq. his description of Euclase, 129. 

' M. Esq. his account of the modes of notation of Weiss, Mohs 

and Haiiy, 132, 258. 
Light evolved during crystallization, 169. 

emitted during the friction of crystals, 170. 

notice regarding its magnetizing pftwer, 357. 

Lithia in spring water, 172. 
Luminous appearance in mines, 178. 



Magnetic variation. Captain 
for determining it, 56. 



Franklin's observations at Spitzbergen 



variations, table of. 111. 

Mahocany, mode of imitating, 200. 

Marble and granite, their comparative durability, 177* 

Megalosaurus oi Stonesiield, 303. 

Melaina, account of it, 376. 

Meleda, notice regarding explosions heard at, 175. 

Meteor, account of a luminous, 359. 

Meteoric stone, notice of one which fell in Maryland, 173. 

Meieoroiogioal observations made at Leith, for September, Octeber, 

November, 151. — for December, January and February, 346. 

■ journal kept at Leith, annual results of one, 350. 

— ; register kept at Kinfaun's Castle, annual results deduced 

from one, 358. 

Meteorology, notices in, 173, 357. 

Mineralogy, notices in, 1 73, 360. 

— — Professor IMohs's general reflections on various important 
subjects in, 18, 284. 

Mines, rhizomorphous plants growing in, 178. 

Mohs, Professor, his reflections on various important subjects in mi- 
neralogy, 18, 284. 

Murray, John, Esq. his remarks on the unequal distribution of calo- 
ric in voltaic action, 57.— on the temperature of the skin in the 
dormouse, 57* — on the temperature of the egg of the hen, 5?. — 
on the cultivation of the silk worm, 198. 

Natural philosophy, notices in, 357- 
Nerves, canals said to exist in their filaments, 194. 
Nicol, William, Esq. his account of the occurrence of zircon in the 
island of Scalpay, 138. 
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Nimni^ Mr James^ ]m aooount of a new rotatory ga8-buniery325« 
Northern expedition^ statement of magnetical and other experiments 

made during the recent^ 341. 

• institution ttf Inverness, notice of its proceedings, 165. 

Notation J JMr Levy's account of Weiss, Mjhs, and Hauy's modes of, 

132, 258. 

Palestine, notice resi)ecting its geognosji;^.!??- 

Palms, Professor Schouw's account or their geographical distribu- 
tion, 34. 

Paper made from marine plants, 195. 

for removing rust from iron and steel, 198. 

Parry, Captain, notice regarding hil last voyage, 168. 

statement of magnetical, and other experiments, 

made during his last ex])editiunf 341. 

PaUnts sealed in England, from 6th October to 17th November 1825, 
201.— from 17th November 1825, to 23d January 1826, 378. 



granted in Scotland, from 5th September to 17th November 

1825, 203.— from 17th November 1825, to 16th February 1826, 
381. 

Panto-chronometer, notice respecting it, 377- 

Pecten niveus, distinguished from P. islandicus, 186. 

Pearls, Mr Grey's remarks on the Chinese method of forming artifi- 
cial, 199. 

Petrified fishes found near Thurso, and in South Ronaldsliay, 191. 

Phillipsite, notices respecting it, 174. 

Phosphate of lime discovered in the C3al formation, 326. 

Physiology, notices in, 194. 

Plants, rhizomorphous ones found in mines, 178. 

flowering in the Edinburgh Botanic -Gardei, 150, 353. 

rare o^s observed in Scotland by Dr Graham and Mr Home, 

four rare impedes of, oKerved in Perthshire, by Mr BSsbop, 



180. 

Plaiina found in Russia, 173. 

■ strings for musical instruments, 200, 

Pleonaste, remirkably large crystals of it discovered in America, 175. 

Poisoning, account of a case of it produced by the hdHey of a Brazi- 
lian species of wasp, 91. - ' 

Poisonous plants of the southern parts of Brazil, 264. 

Population of Great Britain, 378. - 

Prussian universities, number of students in them, 194. 

Quills, new method of preparing, 376. 

Radiation of heat in the atmosphere, Mr Foggo junior's remarks on 

Mr Daniell's hypothesis of the, 63. 
Rail-roads, Rev. James Adamson's remarks regarding them, 100. 
Rocks, account of those which compose the mountains of the deseft^ 

between the Nile and the Red Sea, 239. 
i2of a, ];iumber of species of, 368. 
Rose, original habitats of the, 368. 
Royal Society of Edinburgh, notice of its proceedings^ 163. 
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Si-kouiB, Professor, his iiccoimt of the geographical distribulion of I 
pnlniB, 34. 

ScotlUh plants, account of rare ones vbserved iu 1835, 1J9. 

Seylhes improTed by Iitunmering in the cold, ^4. 

Serpents of Southern Africa, 3&. 

Serpent-eater, account of its habits, 365. 

SiUt-worm, filr ]\Iurray on its cultivntion, 198. 

Suund, table of resu1t:4 of e^^riments on its velocity, IG"]. 

Sphinx atrojios, its larvK found in'sevoral places in Scotland, 182. 

Sponge, th Grant's observations aud experiments on its structure and 
functions, 113, 336. 

SpangillaJ'ruibilis, Dr Grant's ^count of its structure and nature, 
113. — bis remarks on its spicula, 1(13. 

SlaiUtics, notices in, 37a 

Start, Dr firinkley's catalogue of 46 principal ones in rigbt ascen- 
sion, 50. 

Sleam navigation, its eictent, 37^- 

Sleinheilite, new i ' ' " 



StealUe, its distribution and uses, 362. 

Stone for building, excellent, near Elgin, 198. 

Sulphur in vegetables, 172. 

Tahatar spar of Pargos, analysis of the, 361. 

Te'iii>eraliire of the eg^ of the lien, 5?- 

of man and otiier animals, Dr Davy's observations on the 

38. 

of the dormouse, 5?. 

Mr Christie's remarks on its elfects upon the intensity 

of nutgnttic forces, 140. 
Traill, Dr T. S., Bis remarks on the preservation of zoological sped- 

mena from insects, 135. 
Tredgold, John, Esq. Ins descriptioaaf an improvement in Bramah'a 

hym«-mecbanical press, 29. 
Trilonia IkrborefccHs, sounds produced by it under water, 185. 
Tortjuni/, Mr Bucklnnd's account of bones found in a cave near, 363. 
Turner, Dr Edwards, on the detection of boracic And in min^o^ib, 

by the blowpipe, 124. "• 

Unicorn, Ikount of an alleged one found in Indit 

Vaccinium macroCppum, notice regarding its cultivation, 369. 

Vesmian of Egg, notice regarding it, 360. 

Vineyard/'ot Egypt, 322. 

Volcanoes, notice regarding Scrope on, 177' 

Wernerian Natural History Society, 



Zircon discovered in tfie Island of Scalpay, 138. 
Ztohgt/, notices in, 182, 365. 
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